LIVERPOOL 
CABLES 


SIEMENS 
EDISWAN 
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220 volt D.C. Marine Motor, 35 kW. 220 volt D.C. Marine 
drip-proof enclosure. Generator, flange mounted for 
coupling to diesel engine. 


Contactor Starter for D.C. motors Hand operated Faceplate Starter 
available for constant and variable for D.C. motors, available for 
constant and variable speed drives. 


speed drives. 


PLEASE SEND FOR FURTHER DETAILS : 


ELECTRO.» DYNAMIC 


CONSTRUCTION COMPANY LIMITED 


ST MARY CRAY ORPINGTON KENT TELEPHONE: ORPINGTON 2755! TELEGRAMS: ELEDAMIC ST MARY CRAY 
Control Gear Division: BRIDGWATER SOMERSET Tel: BRIDGWATER 2882 Glasgow Office: 40 HOULDSWORTH ST C3 Tel: CENTRAL 2620 
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SPARKLESS 


UNITS 
FOR 


SAFETY 


For operating theatres or situations in Hospitals and 
Nursing Homes where explosive mixtures, ether laden 
atmosphere etc., constitute a danger, ‘*WALSALL”’ 
Sparkless Switches, Switched Socket Outlets and Push 
Button Stations ensure ABSOLUTE SAFETY in light and 


Power control. 


WALSALL CONDUITS LIMITED 
EXCELSIOR WORKS WEST BROMWICH 
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We manufacture all types of Stator and Rotor Starters j 
for controlling Slip Ring Motors, both of the hand 


operated, oil immersed or liquid starter type and also 


the contactor type. Typical examples are illustrated, 
SEND US YOUR ENQUIRIES 


P.1208 
40 H.P. contactor type Stator and Rotor Starter. 


P.1044 


50 H.P. hand operated combined type, wall 
mounting oil immersed Stator and Rotor Starter 
with tank removed. 


P.1205 


125 H.P. hand operated combined type, floor 
mounting, oil immersed Stator and Rotor Starter, 
fitted with interlocked isolating gear. 


P.1025 and P.924 


Oil immersed stator circuit breaker and liquid type 
rotor starter for controlling slip ring motors. This 
is a very competitive method from 50 to 1500 H.P. 


SWITCHGEAR 
Head Office & Work: London “Office 
BROUGHTON, MANCHESTER (7) ese cue BUILDINGS, TRAFALGAR SQ., W.C.2 


BRAS ‘OFFICES AND AGENCIES IN ALL PARTS OF THE WORLD 
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What is Hawker Siddeley doing heve’? 


Five hundred years ago wise men warned that the 
world might run short of food. Every year from then 
until now the world has been haunted by the fear 
ot too many people, too little food. () Yet today 
more people are better fed than ever before. The 
earth shows no limit to her productivity. This is 
the miracle of machinery . . . power plants that 
multiply the work of men's hands, diesels that plough 
and harvest and carry food from village to town 


HAWKER SIDDELEY INDUSTRIES: 


BRUSH ELECTRICAL + FULLER ELECTRIC 


PETTERS HAWKER SIDDELEY HAMBLE HIGH DUTY ALLOYS 


* HAWKER SIDDELEY BRUSH TURBINES - 
McLAREN FABRICATIONS 


or from one end of the world to the other; the kind 
of power equipment that Petters Limited, a member 
of the Hawker Siddeley Group, make and install 
in countries all over the world. () Whenever, 
wherever you have reason to wonder ‘‘ Who can 
do this? ''’, tap the vast resources of the Hawker 
Siddeley Group. You will find a representative in 
your part of the world who can help and advise 
you. HAWKER SIDDELEY GROUP 


Internationa! Sales : Duke's Court, St. James's, London, S.W.1 


HAWKER SIDDELEY NUCLEAR POWER + MIRRLEES ENGINES + NATIONAL ENGINES 


KELVIN CONSTRUCTION NORSTEL & TEMPLEWOOD HAWKSLEY 
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DUCTER| 


TRADE MARK. 


Mains operated 
instrument. 

A similar battery 
operated instrument 
also available. 


Compartment for 
leads and testing 
spikes. 


In the battery model, this 
compartment contains 2 alkaline 
cells. 


MICROHMS 


An entirely new, self-contained, direct reading testing 


instrument having a range of measurement from: 
10 microhms to 1 ohm 


provided by a 2-position switch (x 1, x 100). 
Size 164 x 8} x 84 ins. Weight 264 Ib. 


Write for Publication } ] (51/16/17 


INSTRUMENTS DIVISION EVERSHED & VIGNOLES LTD - LONDON - W.4 
Telephone: Chiswick 3670 - Telegrams & Cables: Megger, London Telex tt 
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Assembly 


Smaller, more compact ‘C’ type motors are easier to handle, they . 
fit well into the small space you can allocate for them on new | 
machines. They cost less to buy—a worthwhile consideration 

when every penny you can save on your product helps to keep 

it competitive. For convincing proof write for List 890 . . . or 


telephone your nearest Brook Sales Office for free technical advice. 


All 
Brook 


motors use BROOK MOTORS LTD. 


unified 


threads 


World’s Most Respected Motor 


59/6 


4 
=f 
‘ 
= 
3 


6 Electrical Times, 21 January, 1960 


and 


PLAYTEX 


production 


Photographs by courtesy of 
Messrs. Playtex, Port Glasgow. 


The graceful young lady wearing a ‘PLAYTEX Living Bra’ is 
well known to women throughout the world ; in North America 
this unique product has long been a favourite and now, by 
enlarging their production facilities, the International Latex 
Corporation has made it available to many other fashion and 
figure conscious countries. 


The ‘PLAYTEX’ factory at Port Glasgow supplies Great Britain 
and many overseas areas—a commitment which demands con- ‘2 
tinuous flow line production. That is why. in the Sewing gy 
Department handling underwear and babywear, the power 
take-off to each of up to 200 sewing machines is entrusted 
to D.S. industrial type plugs and sockets, to ensure a power 
supply that is continuous, safe and convenient. 


You too 

can eliminate 
hold-ups 

in your 
production 
line with D.S. 
Industrial 
Plugs and 
Sockets. 


HEAD OFFICE ATHERTON WORKS, BLACKPOOL ROAD, 
PRESTON, LANCASHIRE. 7 ¢/: Preston 86785 (6 lines) 
WORKS SALTERBECK, NR. WORKINGTON, 

CUMBERLAND. Tel: Harrington 345/6 


also at LONDON BIRMINGHAM and GLASGOW 
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ELEPHANTIDE 


REGISTERED 


The 
BRITISH MADE 
PRESSBOARD 
INSULATION 

for 

TRANSFORMERS 

SWITCHGEAR 
MOTORS 


and all other 


ELECTRICAL 
APPARATUS 


B. S.&W. WHITELEY Ltd 


POOL-in-WHARFEDALE, YORKS 


Telegrams : ‘‘ Whiteley, Pool-in-Wharfedale 
Telephones : Arthington 98, 99 and 100 


LONDON OFFICE: 104 HIGH HOLBORN, W.C.I 
CHAncery 7646 


Telephone: 


“METWAY” Terminal BLocKs 


SOLVE YOUR CONNECTION 


PROBLEMS 
“BUILDWAY”’ 
INTERLOCKING TERMINAL BLOCK 


PATENT APPLIED FOR 
The *“* BUILDWAY”’ Blocks are the latest addition to the Metway range. 


Single 
units of heat resisting steatite interlock enabling Terminal assemblies of any 
number of ways to be built up, rated up to 20 amps, 500 volts. 


BAKELITE PORCELAIN 
STEATITE NYLON 
FIBRE 


“ POLYWAY "’ and RUBBERWAY 


For above and many other types, please ask for 
List No. NBQ/I2/ET 


METWAY - BRIGHTON7 - ENGLAND 


VISIT US ON STAND N.12 A.S.E.E. EXHIBITION, EARLS COURT, Sth-9th APRIL 1960 
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Contractors —this is your business! Profitable business can be 
obtained by installing Gents’ Fire Alarm Systems. Efficient, reliable 
and economical, simple systems are easily installed which comply with 
the Factory Act. Where necessary the free services of our Technical 
experts are available for surveying the premises. 


Specially designed as a neat, small Fire Alarm Point, with precious 
metal contacts and substantial springs for complete reliability even 
after years of installation. Each contact will operate a maximum of 3 
Strident syrens on 200/250v AC. 


PRICE £2. 10s. Od. 


Typical Fire Alarm Contact 


The “Strident” syren is ideal as a Fire Alarm signal and over- 
comes most noise levels. Only takes 2 amp with consequent saving 
in wiring and current consumption. Totally enclosed motor for 
indoor use only, continuously rated. Base box drilled for 2” 
conduit fitted with knockouts and can be turned through 90° to 
conform to conduit run. 


PRICE 200/250 volts AC/DC (2 amp consumption ) £7. 0. 0. 
24 volts DC (2 amp consumption) 


Our informative booklet “Are You Protected?” will give you further 
information on installing Gents’ Fire Alarm Systems together with sample 
schemes. Write for your free copy without delay. 


FIRE ALARM SYSTEMS 


GENT & COMPANY LTD - FARADAY WORKS <- LEICESTER 
London Office & Showroom : 47 Victoria Street, London S.W.|I. 


Branches also at: BELFAST 
BIRMINGHAM 
BRISTOL 
EDINBURGH 
GLASGOW 
NEWCASTLE 
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all contractors and 
consulting engineers 
_ will want to use 


Men whose business it is to assess and advise 
are quick to appreciate the very real advantages 
offered by G.E.C.’s new Hidutac switchfuses. 
Unlimited full load switching. High breaking 
capacity. High fault current protection. 
Absolute safety. These are the performance 
features that the experts like so much, but 
they also welcome the smaller size and the 
good looks of this advanced range of switch- 
fuses. As it is made by G.E.C., they naturally 
take its reliability for granted. 


15, 30 or 60 amp. 440 volt a.c. Single Pole and Neutral, 
Double Pole, Triple Pole, Triple Pole and Neutral Switch- 
fuses with interchangeable H.R.C. or rewirable fuses. 


INSTALLATION EQUIPMENT GROUP 


SWITCH AND FUSE GEAR - H.R.C. FUSES - OVERHEAD BUSBARS - RISING 
MAINS - CONDUIT CABLE - CABLE TRUNKING - UNDERFLOOR CABLE DUCTS - 
ELECTRIC WIRING ACCESSORIES - BELLS 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


ret 
| 960 9 

POLE AND NEUTRAL-—DOUBLE POLE 
TRIPLE POLE -TRIPLE POLE AND NEUTRAL 
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T.E.F.C. TYPE ‘D’ MOTORS 


DIMENSIONS AS BS 2960 
CLASS ‘E’ INSULATED 65°C TEMP. RISE 


BIRMINGHAM 6 cw ENGLAND 


Ratings 
Rev./min. Syn speed Frame Key 
at 50 c/s supply Size D F BA H A T 
3000 1500 1000 750 ness VAILABILITY 
\ a) — O42 | 38 )2 | 22 2 2 3/16 3/16 | | 
Dies | 4 | 38 | 23) 23 i 3/2) 3/16 3/16 
3/2 | 43 32 23 23) mle | 3 | NOW 
5 32-23) 22) 7/6 | 3 16 } 
| | 3 St 4) 23,33 76 2 |) 
mi 5 3 5} 43 3) 34 7/16 33 i } | 
20 | 15 |10 | 7 | O256 |S | one | 7/16 5/16 
|20 | —/| 10 0284 7 42 43) «9/16 | 53 SHORTLY 
30 is —/| o7 |7 4d! one | Sh | | 
30 «15 D324 8 Si St 1/16 | 2h 68 7/16 
2 2 03% 8 6 6 5S} 2% 716 |) 
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t1 0243 


Style C-Switches can be built up 
from standard sub-assemblies to pro- 
vide, in a single unit, any contact 
arrangement required for the com- 


plete control of electric motors. 


The 
Standard 
range 5-speed, reversing control 
includes: 
turns to ‘off’ immediately on ; 
release. 
e CONTROLLERS : 
e REVERSING SWITCHES 
e STAR DELTA SWITCHES 
e MULTI-SPEED SWITCHES 
e CONTACTOR CONTROL SWITCHES In five ratings, from 16 to 200 amp at 600V a.c. 


style switches 


Full particulars from the distributors for 


the United Kingdom and Eire. The most Versatile Switches in the World 


ELECTRIC PRODUCTS LIMITED 
HUNGERFORD, BERKS. Telephone : Hungerford 237/238 
London Office 19 Old Queen Street, S.W.1. Telephone: TRAfalgar 2239. 
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These names make aluminium news. 


Imperial Chemical Industries and Aluminum 


Company of America, household words 


on both sides of the Atlantic, combine to form 


a new name in aluminium —/JMPALCO. 
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Backed by ALCOA’s unmatched experience 
in the specialised field of aluminium and by 
I.C.I.’s great resources and world-wide 
organisation, IMPALCO will provide a new 


major source of aluminium. 


4 


for aluminium 


Imperial Aluminium Company Limited - Birmingham 
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SERVICE TO INDUSTRY 


ae 
Ss 


( ESTABLISHED 
1913 


CIVIL ENGINEERING 
INDUSTRIAL PIPEWOREK 
MECHANICAL ENGINEERING 
PIPELINE CONSTRUCTION 
PIPEWORK & VESSEL FABRICATION 
PLANT ERECTION 


WILLIAM PRESS & SON LIMITED 


22 QUEEN ANNE'S GATE 
WESTMINSTER - LONDON - 8SWl 
Telephone WHItehall 5731 (8 lines) 

WITH DEPOTS THROUGHOUT THE COUNTRY 
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Babcock Radiant, reheat type, pulverized-fuel-fired, with an evapora- 
1055 F, for THORPE 


MARSH power station, Central Electricity Generating Board. 


tion of 3,750,000 Ib./hr. at 2400 Ib./sq. in. 


Radiant, reheat units, pulverized-fuel-fired, 
for WEST THURROCK power station. 


Radiant, reheat units, pulverized-fuel-fired, for 
WEST THURROCK, WILLINGTON ‘B’, KINCARDINE 
and HAZELWOOD (Australia) power stations. 


TO 120 


Radiant units (four with reheat) 
pulverized-fuel or ‘Cyclone’ fired, 
of capacities from 100 to |20MW, 
for BLYTH ‘A’, RUGELEY, 
USKMOUTH ‘B’, PADIHAM ‘B’, 
FERRYBRIDGE ‘B’, ASNAES 
(Denmark), PONT BRULE 
(Belgium); andalso the sixlIOOMW 
units at CASTLE DONINGTON 
power station, which topped the 
efficiency table in 1959. 


15 


Central station boiler development 
in recent years has been remarkable 
for the steep rise in unit capacities, 
with parallel advances in steam 
conditions and the extensive use of 
reheat; achieving valuable gains 

in thermal efficiency. This 
development reflects intensive 
progress—in design, engineering 
and manufacture—by the BABCOCK 
organization, which has supplied, 

or is currently manufacturing, 

a considerabl> number of boilers 

of from 100 to 300 MW capacity, 
and which is now to supply 

a unit of 550 MW capacity—the 
largest in the world and 

the first to provide this huge 


output from a single-furnace design. 


BCOCK 


STEAM-RAISING PLANT 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, 209 EUSTON ROAD, N.W.1I 
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When you buy Motor Starters —— 


YOU PAY FOR OVERLOAD PROTECTION 


Only ONE-PIECE Overload Relays give 
100%, Protection. Only with ONE-PIECE con- 
struction can you know you've installed the heater 
correctly. Only with ONE-PIECE construction can you 


know the heater is exactly centred, or properly 
positioned, so that it performs according to its rating. 
Only with ONE-PIECE construction can you know 
your motors have full protection. 

Only Square D has ONE-PIECE Con- 
struction. ONE-PIECE construction eliminates any 
possibility of heater misalignment. Square D melting 
alloy thermal overload relays can be installed only one 
way. They are tamper-proof. They are factory-assem- 
bled, are individually calibrated and tested. Repeated 
tripping will not affect accuracy. 


Insist on Square D melting 
alloy thermal overload relays 
CONTACT YOUR LOCAL 


FIELD OFFICE FOR FULL 
DETAILS. 


Heat-responsive element deat producing element Individual factory inspection of every Square D melting 
(solder pot) provides accurate is an integral part of overload alloy thermal overload relay means performance you can 
unit. It’s permanently joined trust. Each unit is calibrated and thoroughly tested to make 
response to overload, yet pre- to solder pot, can’t become sure it will perform according to its rating. 
vents nuisance tripping. misaligned. 


Leaders in Control Gear for over 50 years. 
EC & M Heavy Industry Electrical Equipment... Now a part of the Square D line 


SQUARE TJ) LIMITED 


CHENEY MANOR SWINDON WILTSHIRE 
Square D products are stocked by leading electrical wholesalers throughout Great Britain. 
FIELD OFFICES — LONDON BIRMINGHAM MANCHESTER GLASGOW NEWCASTLE BRISTOL LEEDS 
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first-time fit 
for modular 


prv a275 


The main objections to ‘modular’ lighting have been the difficulties of 
wiring, accurately positioning downdrops, cutting apertures and pack- 
ing cavities, and the disproportionately high costs because of the 
‘special’ nature of the lighting. Here then is the answer to all those prob- 
lems, the new atlas modulite recessed troffer fittings, a range 
designed to fit quickly and neatly into any standard suspended 
ceiling. These high quality fluorescent fittings provide adequate 
lateral and vertical adjustment, allowing complete pre-wiring and 
beautifully neat finishing. Based on a Ift. or 2ft. module, atlas 
modulite is available in 2ft., 4ft. and 6ft. lengths, with an additional 
2ft. section to give local tungsten spotlighting where required. With a 
further choice of diffusers, atlas modulite provides wide scope 
for variations of lighting, and allows continuous runs of fittings or 
‘pattern’ arrangements. The result is simpler installation and mainten- 
ance, high operating efficiency, and exceptionally attractive appearance. 


atlas modulite 
pre-fit fluorescent for modular ceilings 


Atlas Lighting Limited, Thorn House, Upper St. Martin’s Lane, London, W.C.2 


17 
ig 
—— 
a — 
d 
é 

i 

age 

— 


BULLERS LIMITED 


Electrical Times, 21 January, 1960 


KARIBA wv. 


All the bushing porcelains for the 330 kV. 
circuit breakers 

All the 330 kV. strain insulators for the 
substations 

and the 330 kV. post insulators for some of 
the substations 

by 


BULLERS 


MAIN CONTRACTORS .« B.T.H. CO. LTD. 
CONSULTING ENGINEERS - MERZ & McLELLAN. 


The illustrations show a 
complete 330 kV. bushing 
insulator and a 330 kV. 
circuit breaker, by courtesy 
of the B.T.H. Co. 


- MILTON - STOKE-ON-TRENT - STAFFS 
Telephone: Stoke-on-Trent 54321 


London: 6, Laurence Pountney Hill, E.C.4. Telephone : MANsion House 9971 
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Vital links in controlled movement 


. i ee A body needs muscles to control 


movement in very much the same way as a mechanism needs 
springs. These vital links take the stress and strain 

of every day rigorous use — nature provides the 

muscles SALTER provides the springs. 


Two centuries of experience and development 


in the manufacture of springs of every type have enabled us to 


keep ahead of the ever-changing requirements of industry. 


By courtesy of Laycock Engineering Ltd. 


pd 


aA 
For springs with 
the highest reputation 
and top performance 
specify SALTER / 
all-action springs. / 
/ The applications for 
/ SALTER springs are wide and 
/ varied — from heavy machinery 
r / to finely balanced instruments. 
ESTABLISHED 1760 4 
GEO. SALTER & CO. LTD. ~ 


WEST BROMWICH 
ENGLAND 


1760. 
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Arange of A.C. Mains Voltage Stabilisers 


has been developed which incorporate 
electronic detector systems of new design, 
and are robust, reliable and very compact. 


Expamet-Cressall resistors, rheostats and heaters 
form the most comprehensive range available 


from a single source and units to control loads from Torovolts are new toroidally wound con- 
tinuously variable auto-transformers. 


: Electrical and mechanical improvements 
4 watts to over 20,000 Kilowatts have already give greater safety and reliability. Legible 


dials give marimum convenience in use. 


been supplied. The introduction of new designs of 


associated equipment widens still further the 
enormous field of applications of Expamet-Cressall 
products. Further details and technical advice 


from our engineers is freely available. 


EXPAMET and CRESSALL 
go together all the way 


“Expamet”’ expanded metal resistors are 
able to dissipate heavy electrical loads 
efficiently through long continuous 
service. 


The Electrical Division of The Expanded Metal Company Ltd. 


London Office: Burwood House, Caxton St. London, S.W.1 
Telephone: ABBey 7766 
Works: Stranton Works, West Hartlepool 
Telephone: Hartlepools 5531 
The Cressall Manufacturing Company Ltd. 
Eclipse Works, Tower St. Birmingham, 19 - 
Telephone: Aston Cross 2666 The ‘‘Edgemet”’ edge-wound strip 
type resistor for confined space 
and high temperature conditions. 
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A NEW RANGE OF INSTRUMENTS 


EASIER TO READ... 
FROM ANY ANGLE... 


CROMPTON PARKINSON 


‘NEW-WORLD’ 


This is what the dial looks like at 60° from 
the centre line—it can obviously be clearly 
read over a total angle of 120°: just one 
advantage of the front-line scale and con- 
toured window of Crompton Parkinson 
“New-World’ instruments. 


Shadow-free dial scale is level with 
front of bezel and forward of panel. 


Less reflection glare — glass contours 
minimise ‘flashing’ from adjacent light 
sources. 


No light striations — glass rim has mini- 
mum lens effect - no break-up of trans- 
mitted light. 


Long clear scale - 6} in. scale on 3} in. 
dia. platform dial. Bold cardinals and 
figuring ensure speedy no-error readings. 


Unobtrusive fixing - Integral corner- 
fixing studs. 


Full range — Ammeters and Voltmeters, 
moving-iron and moving-coil; Wattmeters: 
Frequency, Speed, and Power-Factor 
Indicators: Rotary Synchroscopes. 


*New-World’ instruments embody many 
Western-hemisphere design features. Your 
product will have increased acceptance in 
dollar markets if it carries ‘New-World’ 
instruments. 


(rompton Parkinson 


LiMiTED 


MAKERS OF ELECTRIC MOTORS OF ALL KINDS, A.C. AND D.C. 
GENERATORS, SWITCHGEAR, 8B.E.T. TRANSFORMERS, CABLES, 
INSTRUMENTS, LAMPS, LIGHTING EQUIPMENT, BATTERIES, STUD 
WELDING EQUIPMENT, TRACTION EQUIPMENT, CEILING FANS 


CROMPTON HOUSE - ALDWYCH - LONDON - WC2 


21 
A. 
: 
| 


te 
tw 


PRECISION 


MOULDINGS 


STAFFORD PLASTICS 


Stafford Plastics offer the Electrical 
Industry precision mouldings in 
phenolics, ureas, melamine, 
D.M.C., polyethylenes, acrylics, 
polystyrenes, acetates, nylon, etc. 
etc. at keen prices. Your enquiries 
will receive the immediate attention 
of our technical staff who are at 
your disposal to discuss any 
problems you may have. 


ZSTAPFORD PLASTICS tTo 


Subsidiary of Robert McArd & Co. Ltd 


CROWN WORKS DENTON 


Telephone: DENTON 3837. 
A.1.D. & A.R.B. APPROVED 


LANCASHIRE 
Telegrams: PIONEER, DENTON, MANCHESTER 


MARRYAT & PLAGE LTD 


40 Hatton Garden, London, E.C.1 
Telephone: HOLborn 8181 
DaB21160ET 


WEATHERPROOF METAL-CLAD 
SOCKETS, PLUGS, SWITCH SOCKETS et 


for all electrical purposes 


Term 
case 


Flange 


cover 


with Spring 


SIMMONDS & STOKES (nipxany LTD 


Tee MANUFACTURING ELECTRICAL ENGINEERS 
Victoria House, Southampton Row, London, W.C.!. HOLborn 2163, 8637 
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The term ‘efficient’ is often used loosely as an 
alternative to ‘effective’. In Electricity Supply, 
however, the ‘efficiency’ of a power station 
has a well-defined and exact connotation. It 
indicates the heat energy expended to produce 
a unit of electricity. 

Progressively, new power stations are more 
‘efficient’ than their predecessors — they burn 
less coal for a given output. The engineers of 
the Central Electricity Generating Board are 


producing designs which, by increasing 
efficiency, enable power stations to offset 
substantially the rising costs of materials. 

In spite of increased efficiency, however, 
the available supply of suitable coal cannot 
long keep pace with the demand for electricity, 
which doubles every decade. The gap that 
threatens in the not distant future will now 
be filled by the rapidly expanding nuclear 
power programme. 


THE CENTRAL ELECTRICITY GENERATING BOARD 
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When Quality is the 
vital deciding factor 


is the outstanding 
NAME in the field of 
HIGH VOLTAGE 
INSULATION 


230kV high pressure oil-filled cable 
terminal designed by the H.V. 
Engineering Department, Canada 
Wire and Cable Company Limited, 
Toronto, Canada, using porcelains 
supplied by Taylor, Tunnicliff. Hy- 
draulic routine test: 5501b./sq. in. 


Wherever a new project calls 
for High Voltage Insulation 


CONSULT 


| 
| 
TAYLOR TUNNICLIFF | 
AND CO. LTD. | 

Head Office: EASTWOOD - HANLEY - STOKE-ON-TRENT 
Telephone: Stoke-on-Trent 25272-5. | 
London Office: 125 HIGH HOLBORN, W.C.1. Tel: Holborn 1951-2 | 
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SHEET 


NCB report 0:1m. tons drop in coal for electricity supply during 1959, 
as part of 12m. ton drop in sales. Oil estimated to be replacing 6m. tons 
of power station coal. Stocks on ground almost doubled. (79, 115) 


40 MVA arc furnaces for world’s largest steelmaking plant will 
incorporate on-load tap-changing in regulating transformers, 33 kV 
supply, 565 V max. for arc. Special busbar inductance equalising 
feature incorporated. (99) 

Five-year action on electricity tariffs between British Oxygen and S. 
Scotland EB enters new phase with hearing of evidence of proof this 
week in Court of Session. Lengthy hearing expected. (110) 

In week of company mergers and take-overs, Reyrolle and C. A., Parsons 
join to form holding company, but the two firms will continue as 
separate entities. Metal Industries now raises its earlier offer, 
opposing the EMI {11-6m. counterbid for Lancashire Dynamo 
Holdings. Elliott-Automation take over Isotope Developments and 
Black Automatic Controls; 98% of Ordinary shares of Sterling 
Electric Holdings acquired by Land and General Developments. 
Electromatic Washing Machines is now linked with Rolls Razor. 

Transistor power packs for fluorescent, operation from low voltage d.c. 
used for trains and aircraft. Possible circuits discussed at IEE 
meeting; future promise lies with thyratron-equivalent transistor 
devices. (80, 87) 

Manufacturers cannot lower prices alone, states FBI president in letter 
to Chancellor. Price stability is joint responsibility of nationalised 
industries, private industry, distributors, trade unions, and 
Government. (114) 

EAW is expanding as fast as use of electricity, claims Mary George, in 
survey of Association’s plans. More work to be directed towards 
young people, while maintaining original aims. (79, 86) 

Suitability of dielectrics for h.v., d.c. cables assessed by mathematical 
and experimental analysis of discharges in voids, forms subject of 
IEE paper. Polythene and impregnated paper show best results. 
(80, 90) 

PEOPLE—Sir Kenneth Hague to succeed W. L. Fraser as chairman, Babcock 
and Wilcox ... J. W. Chant retiring as secretary, N. Western EB 
... J. C. Moston is new CMA chairman... E. W. Batho succeeds 
E. Jackson as London manager, Erskine Heap. . . F. H. Shrimpton 
promoted home service manager, AEI-Hotpoint . . . D. Edmundson 
becomes general manager Rugby works, AEI (Rugby) . . . H. 
Carpenter appointed director of industrial power, UKAEA 
(102, 103) 
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si vital deciding factor 
a is the outstanding 


| NAME inthe field of 
HIGH VOLTAGE 
INSULATION 


230kV high pressure oil-filled cable 
terminal designed by the H.V. 
Engineering Department, Canada 
Wire and Cable Company Limited, 
Toronto, Canada, using porcelains 
supplied by Taylor, Tunnicliff. Hy- 
draulic routine test: 550 1b./sq. in. 


Wherever a new project calls 
for High Voltage Insulation 


CONSULT 


| 
| 
TAYLOR TUNNICLIFF | 
| 
| 
| 


AND CO. LTD. 
Head Office: EASTWOOD HANLEY STOKE-ON-TRENT 
Telephone: Stoke-on-Trent 25272-5. 
London Office: 125 HIGH HOLBORN, W.C.1. Tel: Holborn 1951-2 


: 
| )) 
| 
— 
/ J a 
j 
— SSS 
~ 
= 
Ag 
SS 
SEE] 
= 
| = 
_ 
- 
¢ 


Electrical Times, 21 January, 1960 


NEWS 


SHEET 


NCB report 0-1m. tons drop in coal for electricity supply during 1959, 
as part of 12m. ton drop in sales. Oil estimated to be replacing 6m. tons 
of power station coal. Stocks on ground almost doubled. (79, 115) 


40 MVA arc furnaces for world’s largest steelmaking plant will 
incorporate on-load tap-changing in regulating transformers, 33 kV 
supply, 505 V max. for arc. Special busbar inductance equalising 
feature incorporated. 


Five-year action on electricity tariffs between British Oxygen and S. 
Scotland EB enters new phase with hearing of evidence of proof this 
week in Court of Session. Lengthy hearing expected. (110) 

In week of company mergers and take-overs, Reyrolle and C. A. Parsons 
join to form holding company, but the two firms will continue as 
separate entities. Metal Industries now raises its earlier offer, 
opposing the EMI {11-6m. counterbid for Lancashire Dynamo 
Holdings. Elliott-Automation take over Isotope Developments and 
Black Automatic Controls; 98°, of Ordinary shares of Sterling 
Electric Holdings acquired by Land and General Developments. 
Electromatic Washing Machines is now linked with Rolls Razor. 
(111) 

Transistor power packs for fluorescent, operation from low voltage d.c. 
used for trains and aircraft. Possible circuits discussed at IEE 
meeting; future promise lies with thyratron-equivalent transistor 
devices. (80, 87) 

Manufacturers cannot lower prices alone, states FBI president in letter 
to Chancellor. Price stability is joint responsibility of nationalised 
industries, private industry, distributors, trade unions, and 
Government. (114) 

EAW is expanding as fast as use of electricity, claims Mary George, in 
survey of Association’s plans. More work to be directed towards 
young people, while maintaining original aims. (79, 86) 

Suitability of dielectrics for h.v., d.c. cables assessed by mathematical 
and experimental analysis of discharges in voids, forms subject of 
IEE paper. Polythene and impregnated paper show best results. 
(80, 90) 

PEOPLE—Sir Kenneth Hague to succeed W. L. Fraser as chairman, Babcock 
and Wilcox ... J. W. Chant retiring as secretary, N. Western EB 
... J. C. Moston is new CMA chairman... E. W. Batho succeeds 


E. Jackson as London manager, Erskine Heap... F. H. Shrimpton 
promoted home service manager, AEI-Hotpoint . . . D. Edmundson 
becomes general manager Rugby works, AEI (Rugby) .. . H. » 


Carpenter appointed director of industrial power, UKAEA 
(102, 103) 
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SHEET 


16°, increase in capital expenditure oy industry and business estimated for 
1960 and 14%, for fixed assets in manufacturing, BoT forecast. (110) 


/0 


Most appliance sales in November lower than in same month 1958 
report area boards but year’s total shows marked gains. Upsurge 
from h.p. freedom now over. (112) 


New test generators facilitate work on 200 MVA transformers at 
Hackbridge and Hewittic factory. Full scale heat runs possible at 
50 kV. (85) 

US ideas on electronic gear for testing motors include decade counters 
for speed measurement operating from magnetic pick-up on shaft; 
also used with oscilloscope for determining speed torque curves, and 
acceleration times. (94) 


Combustion efficiencies for fuel-fired equipment misleading, infers 
C. T. Melling addressing electro-heat course at Birmingham. Quoted 
figures often based on laboratory tests, seldom achieved in practice. 
(112) 

Canadian investments give poor financial return to British Industry, 
due to lack of Canadian support for local-made goods, declares 
Basil de Ferranti during Dominion visit. (110) 


4 MW pass-out set at Boots power station brings installed capacity to 
11.7 M“W. Cost {110,000, double that of public supply but process 
steam more economical. (93) 


Evidence on shoddy and defective domestic appliances called for by BoT as 
next step in Consumer Protection programme. (110) 


Nuclear station progress at Hunterston and Hinkley Point shown in 
new pictures. Effect of strikes at Hunterston minimised by rephas- 
ing construction programme; first steam raising unit positioned at 
Hinkley Point. (113) 


First 120 MW reheat set at Northfleet on load. When complete station 
will have six such sets. (II5) 


IEC and CEE meetings have discussed generators, carbon brushes and 
instrument transformers; earth core colours, appliance connectors 


and switches. (92) 


BUSINESS-— Increased profits by R. B. Pullin and Co., Westinghouse Brake and 
British Industrial Plastics . . . Electrical and Industrial Develop- 
ment Trust offering Im. units at 13s 74d each. (116) 


OVERSEAS—English Electric protest that Baldwin-Lima-Hamilton low bid 
is not 50%, American . . . New hydro-electric station for Brazil . . . 
Initial agreement on aluminium smelting industry for New Zealand, 
with h.e. scheme . . . More rural electrification subsidies in British 
Columbia . . . Warragamba 50 MW hydro-electric station, NSW is 
remote controlled .. . More Russian aid for Egypt. (100, 101) 
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The “ENGLISH ELECTRIC’ equipment on the first A.C. motor coach set for the British 
Transport Commission Modernisation Scheme incorporates four single anode steel 
tank mercury arc rectifiers. This set was commissioned in December 1958 on the 
Styal training section near Manchester. Other coach sets have operated since February 
1959 on the Colchester-Clacton line. 

Each of the 112 four-car sets to be operated on the Tilbury-Southend line will carry 
rectifier equipment by “ENGLISH ELECTRIC’ 


Silicon rectifier equipments are also available. 


rectifiers 


THE ENGLISH ELECTRIC Company Limitep, MARCONI Houst, STRAND, LONDON, 
Rectifier Substation Department, Stafford 
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SHEET 


16% increase in capital expenditure py industry and business estimated for 
1960 and 14%, for fixed assets in manufacturing, BoT forecast. (110) 


Most appliance sales in November lower than in same month 1958 
report area boards but year’s total shows marked gains. Upsurge 
from h.p. freedom now over. (112) 


New test generators facilitate work on 200 MVA transformers at 
Hackbridge and Hewittic factory. Full scale heat runs possible at 
50 kV. (85) 

US ideas on electronic gear for testing motors include decade counters 
for speed measurement operating from magnetic pick-up on shaft; 
also used with oscilloscope for determining speed torque curves, and 
acceleration times. (94) 

Combustion efficiencies for fuel-fired equipment misleading, infers 
C. T. Melling addressing electro-heat course at Birmingham. Quoted 
figures often based on laboratory tests, seldom achieved in practice. 
(112) 

Canadian investments give poor financial return to British Industry, 
due to lack of Canadian support for local-made goods, declares 
Basil de Ferranti during Dominion visit. (110) 


4 MW pass-out set at Boots power station brings installed capacity to 
11.7 MW. Cost £110,000, double that of public -upply but process 


steam more economical. (93) 


Evidence on shoddy and defective domestic appliances called for by BoT as 
next step in Consumer Protection programme. (110) 


Nuclear station progress at Hunterston and Hinkley Point shown in 
new pictures. Effect of strikes at Hunterston minimised by rephas- 
ing construction programme; first steam raising unit positioned at 
Hinkley Point. (113) 

First 120 MW reheat set at Northfleet on load. When complete station 
will have six such sets. (115) 


IEC and CEE meetings have discussed generators, carbon brushes and 
instrument transformers; earth core colours, appliance connectors 


and switches. (92) 

BUSINESS— Increased profits by R. B. Pullin and Co., Westinghouse Brake and 
British Industrial Plastics . . . Electrical and Industrial Develop- 
ment Trust offering Im. units at 13s 74d each. (116) 


OVERSEAS—English Electric protest that Baldwin-Lima-Hamilton low bid 
is not 50% American . . . New hydro-electric station for Brazil. . . 
Initial agreement on aluminium smelting industry for New Zealand, 
with h.e. scheme . . . More rural electrification subsidies in British 
Columbia . . . Warragamba 50 MW hydro-electric station, NSW is 
remote controlled . .. More Russian aid for Egypt. (100, 101) 
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The ‘ENGLISH ELECTRIC’ equipment on the first A.C. motor coach set for the British 
Transport Commission Modernisation Scheme incorporates four single anode steel 
tank mercury arc rectifiers. This set was commissioned in December 1958 on the 
Styal training section near Manchester. Other coach sets have operated since February Se 
1959 on the Colchester-Clacton line. 


Each of the 112 four-car sets to be operated on the Tilbury-Southend line will carry 
rectifier equipment by ‘ENGLISH ELECTRIC’. 


Silicon rectifier equipments are also available. 


ELECTRIC 


tif] 
THE ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 


Rectifier Substation Department, Stafford ? 
WORKS: STAFFORD PRESTON RUGBY BRADFORD LIVERPOOL ACCRINGTON 
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So simple! 
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So surely SIMPLIFIX 


the foolproof 
coupling! 


SIMPLIFIX 


SIMPLIFIX 


Simplifix couplings form a perfect joint on almost 

any kind of tubing including those with very thin walls. 

All that is required is tightening with a spanner — 

no special work is required on the tube and the anti-friction 
washer prevents the tube twisting when the nut is tightened. 
Simplifix couplings are suitable for all pipe line systems 

up to 2” o.d. In a wide range of interchangeable standard fittings. 
Non-standard fittings of all kinds can also be made to order. 
Write for further information and fully illustrated catalogue. 


SIMPLIFIX COUPLINGS LTD - HARGRAVE RD - MAIDENHEAD « BERKS - TEL: MAIDENHEAD 5100 
A member of the ALENCO Group of Companies 
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transformers 
or Kariba 


al Power Board, Rhodesia anc 
Nyasaland, comprises two 120,000 kVA, ; 
330/234 kV 3-phase auto transformers 
rht 60,000 kKVA 


with series boosters, e 


330/88 one commission. at 
Norton and four 60,000 kVA, ‘f 
© 20 40 60 80 100120 330/33 kV one in commission al 
“ 
Salisbury 3-phase double wound 
MILES 
$ transformers. 
J 
The consulting electrical and mechanical 


engineers are Messrs. Merz & McLellan. 


> The transformers will be 


installed at these sites. 


A Ferranti large power transformer 
crossing Victoria Falls bridge on its 
way to the Kitwe sub-station for the 
Kariba Hydro-Electric scheme. Two of 
these transformers on special well- 
wagons form part of the load on a 
goods train. 


Specify FERRANTI TRANSFORMERS famous throughout the world 


F E R RA N T | FERRANTI LTD - HOLLINWOOD - LANCS Telephone: FAl/sworth 2000 
London Office: KERN HOUSE, 36 KINGSWAY, W.C.2. Telephone: TEMple Bar 6666 


FT228/2 
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This meets all the require- For details apply to Registered design pending 


ments of Local Authorities and SHELL-MEX AND 


Main Contractors. Of sound 

design and robust construct- 

ion — it is manufactured by a B.P. GASES LIMITED 

Firm with many years experi- Cecil Chambers 76-86 Strand WC2. 

ence in this type of equipment. 

We recommend Propane as SHEEN (NOTTINGHAM) LTD. 
supplied by Shell-Mex and Greasley. Street . Bulwell . Nottingham 
B.P. Gases Limited for use with Velen 27-14 

all our equipment. 1437 


| widely-used work of reference for all concerned 
ay Vin with—or engaged in—electric wiring of any kind. 
V\\\\ With new diagrams and new material added, this 
new edition is an essential reference book 

for the practical man. 15/- net. 


ODDIE FASTENERS ||| 
By W. Perren Maycock, M.I.E.E. Sth Edition by 
R. H. Ladley, A.M.I.E.E. Here is a new edition of a 


PRINCIPLES OF ELECTRONIC INSTRU- 


MENTS AND INSTRUMENTATION 
By Gordon R. Partridge, Ph.D. This new book 
is an essential aid to the many technologists and 
research workers who are nowadays faced with 
instrumentation problems. Based on a series 
of American postgraduate lectures, it covers 
the fundamental principles and technique in an 

| outstandingly clear and easy-to-read manner. 


40/- net. 
The FASTENER with ENDLESS APPLICATIONS 
FUNCTIONS OF COMPLEX VARIABLES 
SPLE—PONTIVE-SELF LOCKING By Philip Franklin. This book is outstanding for 


its clear and precise explanation of a branch of 
mathematics which has often been obscured 
in a haze of highly abstract concepts. Logical 


Made in a variety of types and sizes 


SPECIAL FASTENERS TO SUIT CUSTOMERS’ and essentially complete, its purpose is to introduce 
REQUIREMENTS the reader to the general properties of an 
analytical function of a single complex variable. 
Widely used in the Electrical Industry 25/- net. 


From all Booksellers 


ODDIE, BRADBURY & CULLLTD. PITMAN tecunicat Books 


SOUTHAMPTON 
Tel: 55883 Cables: Fasteners, Southampton 


Parker St., Kingsway, London, W.C.2 
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\CABLES 


ALL OUR DOMESTIC WIRING CABLES AND FLEXIBLES ARE MANU- 
FACTURED TO THE LATEST BRITISH STANDARD SPECIFICATIONS 


* BUSH HOUSE + ALDWYCH, W.C.2 
Associated Company: SCOTTISH CABLES (SOUTH AFRICA) LTD. PIETERMARITZBURG 


° 
SCOTTIGH 
7 
CARL 
CABLES 
fe 
of -DEANSIDE e N OTLAND 
‘ 
fo 
i 


32 Electrical Times, 21 January, 1960 


Photograph by courtesy of British Railways 


i 
IC COMMU 


Efficient traffic operation and safety of 
passengers, personnel and merchandise 
depend on completely reliable signalling 
and telephonic communication. The 
most exacting requirements of the rail- 
way industry’s modernization plans are 
met by a complete range of Hackbridge 
Plastic Sheathed Communication Cables 
which offer a robust, yet flexible, cable 
which will not support combustion. 


HACKBRIDGE CABLE COMPANY LIMITED 


KELVIN WORKS, HACKBRIDGE, SURREY 
TELEPHONE WALLINGTON 2601 


In association with Bryce Electric Construction Co., Ltd. 


Broedwey'h 117 
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for every lighting requirement in 
executive offices, shops, stores and factories 


The G.E.C. 101 range of 
fluorescent fittings offers a 
wide choice of designs for 
every lighting requirement. 
Employing the G.E.(°. basic 
channel with its advantages 
of versatility and economy in 
installation and maintenance, 
they are used with 1} to 
8 ft. single or twin Osram 
guaranteed tubes. 


TING DIVISION. 


THE GENERAL ELECTRIC CO. LTD., LONDON, W.C.2. 
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are available for 
industry Electricity supply 
Domestic consumers’ units (B.S. 1361) 
Plugs (P.S. 1362) « Traction 
Railway Signalling (B.S. 714) 
~ Admiralty and Inter-service - Aircraft 
instrument protection 
Semi-conductor rectifier protection 


“ENGLISH ELECTRIC’ ruses 


ALL LISTED RATING 
oc 


s 
AVAILABLE EX ST K 


CARTRIDGE 


THE ENGLISH ELECTRIC Company LIMITED 


Fusegear Division, East Lancashire Road, Liverpool, 10 
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FUSE LINKS 


MARCONI HOUSE, STRAND, LONDON, W.C.2 


WORKS; STAFFORD PRESTON RUGBY * BRADFORD LIVERPOOL ACCRINGTON 
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now make high winding 
speeds possible with the 
finer gauge wires 


Exhaustive tests at the new Wildy Research 
Laboratory at Leyton now prove the excep- 
tional performance of LTV reels. Their close 
barrel to flange ratio, long traverse and opera- 
tion from the stationary position enable the 
highest yet winding speeds using fine gauge 
wire to be maintained. 


increase production time 
due to less ‘ change-over’ 
periods 


The speed, ease of operation and compactness 
of the LTV reel saves costs. LTV reels also 
contribute to economy through time saved on 
fewer *‘ change-over’ periods and a reduction in 
the number of short ends of wire. 


The LEWCOS LTV reel is the result of much 
research in developing successful high-speed wind- 
ing techniques for fine gauge insulated wires. 


WINDING - OFF UNIT 


The various items of equip- 


THE 


ment comprising the winding- 
off devices can be supplied 
With the exception of the 
flange rings they are com- 


mon to both sizes of reel. 


The unit has been specially 
designed for trouble-free 
operation, but, should a 
breakage occur, the running 
end of the wire can be located 
in a matter of seconds. 


LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED 


Mainly designed for the range of wires -0124” and 
finer (at the moment down to -0068”) LTV reels 
eliminate most problems associated with winding 
fine wire coils. 

LTV reels are supplied in two sizes, LTV 30 and 
LTV 60 containing a nominal net weight of 30 Ibs. 
and 60 Ibs. respectively. They can be supplied on 
pallets for efficient transport and storage. 


For full details of LTV _ reels please contact our Leyton 
Works (LEY tonstone 3636) or the nearest Branch Office. 


LONDON : Ero 
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THE PICTURE 


You can’t see us—not at this distance, but we are 
there just the same. In all manner of ways-we make our 
contribution to human flight. 

Here are some examples. Tl and T2 thermocouple alloys 
play their part in engine temperature and performance. 
Nichrome* heating elements do their job in the food 
containers. In radar and radio equipment you will find our 
glass-sealing alloys, cathode and high-purity nickel, 
as well as superfine resistance wires. 

Over the years manufacturers of apparatus for aircraft have 
come to put their faith in British Driver-Harris high nickel 
alloys. We will be glad to let you have technical information. 


BRITISH DRIVER-HARRIS COLTD 


CHEADLE HEATH, STOCKPORT, CHESHIRE * Regd. Trade Mark 
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STOWEY PUMPING STATION 


Nine screen protected slipring motors from 23 to 974 hp 
driving Sulzer centrifugal pumps supplied by Hathorn 
Davey & Co. Ltd., for the Stowey Pumping Station of 
Bristol Waterworks Company. 


Clean Design= 
Clean Performance 


The trouble-free performance of the AEI 
motors installed in the Stowey pumping 
station of the Bristol Waterworks Company 
matches the clean, efficient layout of the 
station. 


Associated Electrical Industries Limited 
Motor and Control Gear Division 


Associated Electrical Industries are glad to accep’ 
responsibility for the complete electrical 
equipment of waterworks and the advice of 
AEI engineers is freely available to all 
executives in waterworks undertakings. 


RUGBY AND MANCHESTER, ENGLAND 


INCORPORATING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V & pee 
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The NEW range of— 


“MEM REX- EXEL” 500 volt Switchgear 


PRESSED STEEL ENCLOSURES 

FOR LIGHTNESS AND STRENGTH. 
FRONT OPERATING SWITCH HANDLES. 
REWIRABLE OR H.R.C. 


10—15—30 Amp. Switches 
10—15—30—60 Amp. Switchfuses. 


This new range of ‘“Memrex-Exel” switch- 
gear provides the most up-to-date and tech- 
nically advanced range of 500 volt industrial 
switchgear yet offered to industry. 

Modern styling, sound technical performance 
and compliance with all relevant British 
Standard Specifications are basic essentials. 
The range complies with the most strict 
interpretation of I.L.E. Regulations (13th 
edition), and with the requirements of The 
Electricity(Factories Act) Special Regulations. 
Features include 

Cases of one piece pressed steel with hinged 
covers, rustproofed and finished light grey 
stove enamel. 

Front operating switch handles improve 


appearance and permit more compact 
assemblies on switchboard and panels. 
Fuses are of the new ‘“‘Kantark-Exel” pattern 


which will accept rewirable or H.R.C. fuses. 
Semi-enclosed rewirable (damper type) pat- 
terns comply with B.S.3036 : 1958. 

H.R.C. cartridge patterns which are inter- 
changeable with semi-enclosed rewirable pat- 
terns, comply with B.S.88:1952, Appendix ‘J’ 
Dimensions. 

M.E.M. H.R.C. cartridge fuse carriers are 
designed to accommodate H.R.C. cartridge 
fuse-links made to B.S.88 : 1952, Appendix 
‘)’ Dimensions, Form A—Offset Tags. 
M.E.M. H.R.C. cartridge fuse-links are 
available for use with this range of switch- 
gear. All ratings have been A.S.T.A. certified 
for Categories of Duty 440 A.C.3 (16,500 
amps), 440 A.C.4 (33,000 amps.) and 
440 A.C.§ (46,000 amps. ). 


‘*Memrex-Exel” switches 
comply with the relevant 
Temperature Rise and 
Making Breaking 
Capacity Tests of B.S.861: 
19§§ and B.S.2510: 1954. 


All these and many other features. 


WRITE FOR LIST No. 447/T 


MIDLAND ELECTRIC MANUFACTURING 
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for a “yre fabric 


Th 
a ovrecess line e packaged 100 BHP Ward Leonard set to supply 


the main calender motor. 
Dimensions 118” W. x 86” H. x 51” D. 


SEVEN STAR FEATURES 


* Saves floor space 


% Reduces site wiring to a 
minimum 


* Eliminates special foundations 


% Cubicle pressurised with 
filtered air 


* Easily maintained 


* Electronic Control incorpor- 
ated where required 


* Tailored to suit your individual The packaged 10BHP Ward Leonard set and elect- 
needs ronic gear for synchronising the 5 BHP cooling drums 
and 5 BHP wind-up drives with the main calender. 

Dimensions 50” W. « 50” H. x 28” D. 


Our specialist engineers will be glad to advise on the best method of control for YOUR drives. 


THE ELECTRIC CONSTRUCTION COMPANY LIMITED 
WOLVERHAMPTON 


32034 
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tied 


cable 
queries? 


For the personal service that only a compact 
organisation can offer coupled with the ex- 
perience and research facilities which membership 
of the TI Group of Companies ensures, you 
should contact Mersey Cable Works. 


=> 


AN 


MERSEY the answer 


MERSEY— 
CABLES 


MERSEY CABLE WORKS LIMITED 
Liverpool 20 Telephone: Bootle 4111 


A ® COMPANY 
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CAST-IN-CONCRETE 


CURRENT 


iP 


LIMITING 


REACTORS 


The following outstanding features 
have contributed to the success of 
AEI CAST-IN-CONCRETE 
Reactors during the past 43 years 


A 3 phase 10500 volt 2000 amp. 
reactor weighing 64 tons. 


@ Fireproof @ Constant reactance 

@ Mechanically strong @ Excellent surge distribution 

@ Unimpaired by age or service @ No audible or visible corona 

@ Adaptable to most station layouts @ High short time overload capacity 

@ Concrete subjected in service to @ High grade porcelain insulators 
compressive stress only provide the insulation to earth 


For further particulars please write io AEI Transformer Division, Rugby, Warwickshire 


| 
Associated Electrical Industries Limited 
E/A91 
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Dans ce numero 


Contraintes par impulsion dans les transformateurs 
— 2e. partie ; 81 
Dans |'étude des contraintes par impulsion dans les 
transformateurs, on a appliqué, dans un certain nombre 
de cas importants, un circuit équivalent ayant une gamme 
dapplications trés étendue. Grace 4 une analyse au 
moyen d'un compteur digital, on a obtenu une con- 
rdance trés satisfaisante entre des valeurs de tension 
alculées et celles ayant été mesurées. 

Inverseurs & transistors pour lampes 4 décharge .. 87 
Le: ampes 4 décharge peuvent maintenant étre 
perées l'aide diinverseurs de survoltage incorporant 

des transistors utilisant une source de c.o. a basse 

tension. Le rendement est relatif au type de charge, et 
pour les lampes fluorescentes, les courants 4 onde sinu 
soidale sont préférables aux ceux & onde rectangulaires 

3 des fréquences jusqu’é 25 k Hz. Des développement 
ncorporant des transistors due type p-n-p-n fonctionnant 

comme intérrupteurs font présager des inverseurs q 

seront indépendents du type de charge. 

lsolement des cables pour courants continus h.t. 90 
Le papier impregné et le polystyrene sont des diéléc- 
riques convenants pour l'isolement des cables. Le poly- 

styrene est vulnérable aux dommacaes causés par des 

Jécharges dans des cavités remplis de gaz. La fréquence 

de répétition de telles décharges est un facteur important 

dans le durée des cables. Toutefois, des expériences et 

Jes calculs suggérent que les dommages aux cables pour 

courants continus h.t. ne seront pas sérieux si les tensions 
j'ondulation sont maintenu basses et si des renversements 

frequents de polarité sont évités. 

Fours & Arc a 99 
Les fours 4 arc pour la plus grande installation du 

monde pour la production d’'acier auront chacun une 

puissance de 40 MVA. Les caracteristiaues comprennent 

Jes transformateurs régulateurs & changement de prise 
ous charge, qui alimentent le transformateur principa 

trifasé d'un source de 33 KV. 


In dieser Nummer 


tromstossbe'astungen bei Transformatorwicklungen, 
2. Teil 

Eine zur Untersuchung der in Transformatorwicklungen 
auttretenden Stromstossbelast ngen viefach anwendbare 
Vergleichsschaltung ist nunmehr bein einer Reihe auf- 
schlussreicher Falle erprobt worden. Nach der Auswertung 
mittels Digitalrenchenanlage hat sich eine weitgehende 
Uebereinstimmung zwischen berechneter und gemessener 
Spannung ergeben. 
Transistorisierte Wechselrichter fiir Gasent- 

ladungsrdhren 

Gasentladungsrdhren kdnnen jetzt durch Verwendung 

) transistorisierten Aufwarts-Wechselrichtern aus Nieder 
spannungs-Gleichstromquelien gespeist werden. Die 
Leistung hangt von der Belastungsart ab, und im Falie 
von Leuchtrdhren ist bei Frequenzen bis zu 25 kHz die 
sinusartige der rechteckigen Wellenform  vorzuziehen. 
Entwicklungen auf der Grundlage von p-n-p-n Schaltern 
lassen auf zukiinftige Wechselrichter hoffen, die von der 
Belastungsart unabhangig sind. 
Isolierung von Hochspannungs-Gleichstromkabeln 90 

Geeignete Dielektrika fiir Hochspannungs-Gleichstrom- 
kabe! sind impragniertes Papier und Polythene. Polythene 
ist nicht widerstandsfahig gegen Beschédigung durch 
Entladungen in gasgefillten Hohlraumen, und die Haufig- 
keit solcher Entladungen im Gleichstrombetrieb ist ein 
bestimmender Faktor fiir die Lebensdauer von Kabeln. 
Berechnungen und Messungen weisen jedoch darauf hir 
dass ausgepragte Welligkeit und haufiges Umpolen 
vermieden wird. 

Lichtbogen-Elektro-Ofen fiir das grésste Stahlwerk der 
Welt werden eine Nennleistung von je 40 MVA haben. 
Erwahnenswert unter den Hauptmerkmalen ist der Abariff- 
Wechsel bei Voll-Last in einem Regeltransformator zur 
Speisung des Drehstrom-Haupttransformators aus einem 
33 kV-Netz. 
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t. Fillons Power Station. Consulting Engineers: Messrs. Kennedy & Donkin. Photograph by courtesy of The North of Scotland Hydro-Electric Eoerd 
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Comment 


HOW LONG A COAL SURPLUS? 

During 1959, electricity made its conventional 7, advance on the total generation 
of the previous year; but in doing so, it burned only the same amount of coal 
as in 1958. That statistic is one of many bleak facts recorded in an NCB review 
of 1959. The advance in oil firing made a major impact on the year, for about 
70% more oil was burned in power stations than in 1958, the four million tons 
involved being equivalent to about 6} million tons of coal. From the current 
year onwards, however, the additional oil-burning programme each year will be 
relatively small (though oil will be economic for some new stations), and the effect 
of nuclear generation will come relatively slowly in comparison with a plant 
programme of about 2,000 MW per year. Against this background, it is pertinent 
to note that the gap between saleable output of coal by the NCB and inland 
consumption was about 16 million tons last year. If all that were suitable for 
power station firing (most is), and if the whole future expansion of electricity were 
taken from coal, then the surplus would meet electricity requirements for less than 
five years at the present rate of expansion. That is an over-simplification, neglect- 
ing the cut back in coal production last year, effects of electricity growth in 
reducing direct burning of coal, and ignoring, as well, improvements in thermal 
efficiency of generation; but it does show how short-sighted are the attacks of 
those who argue that electricity supply should switch from any interest in forms 
of generation other than coal based. In particular, it answers those who want 
extremely large cuts in the nuclear programme. The coal industry has had a 
breathing space from insistent electricity supply demand which has come at an 
inconvenient time. It cannot for long hope to meet all electricity’s requirements. 


E.A.W. IMPORTANCE 

So effectively has the Electrical Association for Women established for itself a 
place in the electrical industry’s activities, that there is seldom an occasion to 
consider its organisation and purpose against the changing background of the 
industry. The present is a good time for this exercise, for the fast expansion both 
of the range of domestic appliances available and of the number in use is 
enhancing the importance of having relatively well-informed users amongst the 
industry’s customers. How the Association sees its own purpose in this environ- 
ment was succinctly stated by Miss Mary George, the present director, in a lecture 
delivered this week to the ASEE. An important aim is creation of a body of 
informed opinion through formal education and “general interest” talks on things 
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electrical, involving both EAW members and also 
groups with a potential interest, such as school 
domestic science classes. It would be difficult to 
over-estimate the significance of such work to the 
electrical industry. The housewife hears a lot about 
the claims of different appliances and different fuels, 
so much that she may well find difficulty in separat- 
ing grain from chaff. When her interest quite 
suddenly becomes real and immediate (as it does 
when she switches from general interest to the state 
of intending purchaser), friends who have looked into 
the essential questions at issue are likely to be 
appealed to. EAW members and trainees come into 
their own in just these circumstances, and apart 
from the general value of their knowledge in making 
a satisfactory purchase more likely, they can ensure 
that the qualities of electrical methods are not over- 
looked. Although this is far from being the only 
function of the Association—the feedback of 
women’s viewpoints to manufacturers is of first-rate 
importance—it is the one of supreme significance in 
the present competitive conditions. 


TRANSISTORS IN LIGHTING 

Lighting installations in public transport vehicles, 
powered by transistorised inverters, are a striking 
example of the way these devices are finding widen- 
ing application in electrical power applications, 
following hard on the heels of the simpler semi- 
conductor rectifiers. Transistors can provide the 
essential elements in the generation of multi-kilo- 
cycle supplies at voltages convenient for fluorescent 
tubes, when relatively low-voltage d.c. sources are 
all that can be made available. Indeed, such are the 
qualities of the transistorised power packs proposed. 
that their internal efficiency combined with better 
tube luminous efficiency at high frequency compared 
with 50 c/s may equal or better that with direct 
supply from a.c. power mains. The authors of an 
IEE paper presented last week envisaged far wider 
applications than the aircraft and rail carriages so 
far involved in this country; and they looked as well 
to some of the coming forms of transistor to make 
this practicable. In particular, the bringing into 
full quantity production of the p-n-p-n variation, 
with characteristics equivalent to the thyratron. 
should bring advances in power transistor technology 
that are not confined to inverters for lighting. 


POLYTHENE PROSPECTS 

Polythene has outstanding qualities as a dielectric 
for h.v. cables, yet a relatively early limit has been 
set to the voltage for which it is in use. This is 
largely because it has not proved possible to apply 
the polythene to conductors in a completely homo- 
geneous manner. Voids always appear, and these 
become the seat of discharges under high voltage 
stresses; and polythene is extremely vulnerable to 
discharge damage. How far this consideration is 
likely to affect application of polythene to h.v. direct 
current cables was discussed at an IEE meeting last 
week. With d.c., the frequency of discharge is less 
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than with 50 c/s a.c., but how much less was not 
known. It turns out that in this application, discharge 
damage is unlikely to be an important factor in 
limiting cable life. So we may yet see polythene used 
for a major underwater d.c. link, even though the 
first cross-Channel cable will be manufactured from 
more familiar impregnated paper, It would have 
been promising if this conclusion in the paper had 
been backed up by some hint, in either paper or 
discussion, that an early solution was in sight for the 
problem of applying polythene to a conductor in a 
completely void-free manner; but there was no sug- 
gestion of this. Indeed, it does not seem clear 
whether the correct road to this desirable end in the 
evolution of cable dielectrics lies in perseverance 
with polythene, or in encouragement to the chemists 
to produce some entirely new material, engineered 
to the particular needs of the cable makers. As one 
contributor to the discussion suggested, the present 
line of chemical approach to many problems suggests 
that concentrated work on such a project might be 
fruitful. 


LIMITS FOR THE UNEXPECTED 

Limit switches are an important element in most 
automatic control schemes, whether they be long- 
established like the levelling device on a lift, or part 
of some new arrangement for close regulation and 
fast working on a production line. There is com- 
paratively little difficulty in finding a switch that can 
carry out the function required under normal operat- 
ing conditions, or in designing a circuit which wil! 
integrate the switch economically with the main 
drives. Where ingenuity in design is most needed is 
to incorporate double-check features that will at least 
guard against incorrect operation when something 
unusual has happened. This becomes important 
when the switch has associated with it some safety 
function, such as making a circuit dead or locking 
a mechanical guard in position, but the same con- 
siderations apply from the aspect of avoiding expen- 
sive damage to plant. Some recent suggestions to this 
end are summarised in this week’s I/ndustrial 
Electricity section. From them, two checks stand out 
as pre-eminently desirable. First, on the mechanical 
details of operating limit switches, there should not 
be complete reliance on a spring. for springs may 
fatigue and break. Although a spring may be used 
to give quick action, it should always be backed-up 
by a solid mechanical link between operating 
element and switch contact, so arranged that if the 
spring fails, safety features are assured. The other 
detail that requires close scrutiny is the likely action 
of an earth fault on any part of the control wiring: 
and of multiple earth faults. These can short out 
safety contacts or operating coils, and quite cancel 
out fail-safe features; yet it is 

usually possible to arrange the 

order of components in series 

circuits to avoid this possibility. 


This week’s quick summary of electrical news faces advertisement page 24. 
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N the first pari of this article, the problem of impulse 

stresses in transformers was surveyed. It was shown 

that for interleaved windings, the maximum stresses 
occurring for most practical conditions is given by the 
initial voltage distribution. Suitable programmes for a 
DEUCE electronic digital computer to carry out the 
necessary calculations were described, and the good agree- 
ment between calculated values and those measured during 
impulse tests demonstrated. In the present concluding 
part of the article, further examples of calculations are 
given, and the advantages discussed 


Electromagnetic Voltage 

The voltage produced at transformer terminals, floating 
or connected to external circuits, when impulse voltages 
are applied to another terminal can be calculated with 
good accuracy by means of appropriate equivalent circuits. 

An extremely useful equivalent circuit is the one shown 
in Fig. 18, and a DEUCE programme has been prepared 
to calculate the voltage at A for impulse voltage of any 
specified waveshape applied to H. The input data are the 
parameters defining the waveshape, the number of voltage 
values required, the time interval between them and the 
values of the various lumped impedances, the values 0 and 
oo being permissible for any of them. The results, for 
a normal calculation requiring the voltage at A at 50 to 
100 different instants of time, are obtained in under | 
minute. If required it is possible to take into account 
the influence of the voltage transferred electrostatically 
to the terminal under consideration. In the most frequent 
cases this voltage can be assumed as the initial value of 
the voltage at A and account of it is taken in solving 
the differential equations of the circuit. Therefore, when 
required, the initial voltage at the terminal, calculated 
by means of the DEUCE programme described earlier 
can be fed as additional data in the programme calcula- 
ting the circuit of Fig. 18. The programme can also take 
into account, when required, the magnetising inductance 
and the internal resistances of the transformer. However, 
since their influence is in most cases negligible, these 
parameters can usually be omitted. Some examples of the 
most frequent and important applications of this circuit 
are given below: 

(i) Voltage produced at the neutral end of a transformer 
or reactor winding when impulse voltages are applied to 
the opposite terminal. 

The calculation can be carried out by using the circuit 
of Fig 18. In this case L should be taken as the inductance 


*Dr Zambardino is with the Nelson Engineering Labora- 
tories, English Electric Co. Part I of the article appeared in 
the issue of 7 January. 
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of the winding and C the total capacitance to earth at 
the terminal, i.e. the effective shunt capacitance of the 


winding plus any other external capacitance (cables, #* 
busbars, etc). If the terminal is floating L: and R_ will lige 
be equal to oo, If the terminal is connected to external fig 
Ve Vy (eo 

ly c R 


Fig. 18. Basic equivalent circuit for calculating the voltage produced 
at transformer terminals floating or connected to external circuits, 
when impulse voltages are applied to other terminals ie 
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a} Osciiogram of the voltage 
ming oscillation sm 1S per 
Fig. 19. Measured and calculated voltage at the floating end of a 
132 kV 2:1 MVA reactor for | 50 microsecond impulse applied to the 
opposite end 
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(6) Calculated voltage at B 
Fig. 20. Measured and calculated voltage at one terminal of a 132 kV 
2:1 MVA reactor when connected to a resistance equivalent to the 
surge impedance or a transmission line, for 1/50 microsecond impulse 
applied to the opposite terminal 
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loads, e.g. transmission lines, alternators, reactors etc. L; 
and R must be given the appropriate values. 

If the terminal is floating and the series capacitance of 
the winding is not too small compared with the capa- 
citance C, the influence of the initial electrostatic voltage 
can be appreciable. In this case the initial voltage at A is 
calculated by means of the programme described earlier 
and then taken as a new data. Fig. 19 shows the measured 
and calculated voltages at the floating far end of a 132 kV 
reactor for 1/50 microseconds impulse applied to the 
opposite terminal. 

Fig. 20 shows the measured and calculated voltages 
arising at the same terminal when connected to a 470 ohms 
resistance simulating the surge impedance of a transmis- 
sion line. 

(ii) Voltage arising at the unearthed terminals of an 
autotransformer under impulse conditions. 

When an impulse voltage strikes the h.v. or the lL.v. 
terminals of an autotransformer, high voltages can be 
produced at the l.v. or h.v. terminal respectively, especially 
in open-circuit conditions. 

The circuit of Fig. 18 can be used to calculate these 
voltages. In this case L is the leakage inductance h.v. to 
Lv. and C is the effective capacitance to earth at the 
terminal considered; L; and R_ will be infinite if the 
terminal is open circuited or will be given the appropriate 
values if a load is connected. 

If the impulse is applied to the l.v. terminal its amplitude 
for the calculations must be multiplied by (n,+n,;)/n:, where 
mn and m are the number of turns of the h.v. and Lv. 
windings, and the leakage inductance will be referred to 
the h.v. If the impulse is applied to the h.v. terminal, its 
amplitude must be multiplied by ni/(nj+n,), and the 
leakage inductance referred to the Lv. 

Fig. 21 shows the calculated and measured voltages 
at the floating 275 kV terminal of a 275/132 kV auto- 
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fa) Oscillogram of the voitage at 8, timing osciiiation 1 microsecond 
period 
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{b) Calculated voltage at B 


Fig. 21. Measured and calculated voltage at the floating 275 kV terminal 
of a 275/132 kV autotransformer for 1/50 microsecond impulse applied 
to the 132 kV terminal 
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transformer for 1/50 microseconds impulse applied to 
the 132 kV terminal. 

Account was taken of the initial voltage at the 275 k\ 
terminal, the initial voltage distribution for this auto- 
transformer being shown in Fig. 15 (Pt. 1). It can be 
noticed that as an effect of the use of interleaved windings 
a very uniform initial voltage distribution is achieved while 
the maximum voltage at the h.v. terminal is not higher 
in percentage than the corresponding turns ratio. 

Fig. 22 shows the calculated and measured voltages 
at the floating !32 kV terminal of the same autotrans- 
former for 1/50 microseconds impulses applied to the 
275 kV terminal. Account was taken of the initial elec- 
trostatic voltage at the 132 kV terminal. 

It can be seen how the maximum voltage is not higher 
in percentage than the corresponding turns ratio. 

(iii) Voltage transferred to windings other than the on 
to which impulse is applied. 

The circuit of Fig. 18 can be used to determine the 
voltage arising at the secondary terminal of star/sta: 
transformers, under impulse conditions. 

If the transformer has three windings the values of 
inductances to be used are given by the star equivalent 
circuit of a three-winding transformer. If the third winding 
is short-circuited the equivalent circuit of Fig. 18 can be 
used. If the windings are open circuited or connected to 
capacitive loads the equivalent circuit shown in Fig. 26 
can be used for the calculations. 

(iv) Voltage transferred to a delta l.v. winding when 
impulse voltage is applied to the h.v. star. 

The equivalent circuit for this case is shown in Fig. 23 
and it corresponds to the one in Fig. 18. R, Li and 
C must be given the appropriate values corresponding 
to the external impedance Zp. 

Fig. 24 shows the calculated and measured voltages at 
one of the Lv. terminals of a star/delta 330/18 kV trans- 
former for impulse applied to one of the 330 kV terminals 
and l.v. left floating. 

Fig. 25 shows the calculated and measured voltages 
at one of the lv. terminals for the same transformer but 
with the l.v. connected to a circuit simulating the 
alternator. 
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(6) Calculated voltage at A 


Fig. 22. Measured and calculated voltage at the floating terminal of a 
275/132 kV autotransformer for a 1/50 microsecond impulse applied 
to the 275 kV terminal 
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Ihe circuit of Fig. 18 can also be applied for calculating 
a first approximation value of the minimum resistance 
required for protective non-linear resistors, required to 
limit the voltage transferred to a transformer terminal 
to a prefixed value. 

Other equivalent circuits for which DEUCE programmes 
have been prepared are shown in Fig. 26 and 27. The 
circuit of Fig. 26 can be applied to calculations of the 
transferred voltage for three-winding transformers. The 
circuit of Fig. 27 can be applied to calculate the voltage 
electrostatically transferred to an open-circuited terminal 
when an impulse of any specified waveshape is applied 
to the terminal of another winding. This circuit takes 
into account the subsequent current in the open-circuited 
winding set up by the electrostatically transferred voltage. 
Another DEUCE programme has been prepared to cope 
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Fig. 23. 
for calculating the voltage 
transferred to a delta I.v. 
winding when impulse vcl:- 
age is applied to the h.v. star 


Equivalent circuit 


N= turns ratio. E = amplitude of applied voltage. L -— leakage 

inductance per phase, referred to |.v. side. C -= effective capacitance 

at I.v. terminals. Z, — external loads connected to I.v. i,, js, is 

currents on the I.v. side of the transformer. The same equivalent circuit 

applies to the case of an impulse voltage striking two h.v. terminals of 
the transformer 
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(bo) Caicuiated voltage at B (losses not taken into account) 


Fig. 24. Measured and calculated voltage at one terminal of the floating 
div. of a 330(18 kV transformer for 1/50 microsecond impulse applied 
to one of the 330 kV terminals 


83 


with more complicated circuits whose differential equations, 
in Laplace form, contain cubic polynominal factors. 

The above examples of application of equivalent 
circuits to the calculation of impulse stresses show the great 
advantages they offer. The availability of DEUCE pro- 
grammes for these calculations allows the designer to 
investigate with a high degree of accuracy the stresses 
to which a transformer can be subjected in practically all 
possible service and test conditions in a matter of minutes 
and at a negligible cost. 


Conclusions 

The impulse stresses that could arise in a transformer, 
under service or test conditions, the determining 
factor in designing the transformer insulation. The number 
and length of the calculations involved for covering all 
the most likely test and service conditions for even a 
few different trial values of the transformer characteristics 
are such that a direct hand calculation is always a wasteful 
and often impossible proposition. 

A complete calculation of the distributed parameters 
circuit of Fig. 6 (Part 1) covering its initial, transient and 


are 


Fig. 26. Basic equiva- 
lent circuit for cal- 
culating transferred 
voltages three- 
winding transformers 


Fig. 27. Basic equiva- 
lent circuit for cal- 
culating the electro- 
static component of 
the voltage trans- 
ferred to the floating 
terminal of a trans- 
former 
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Fig. 25. Measured and calculated voltage at one 18 kV terminal of a 
330/18 kV transformer for |/50 microsecond impulse applied to one 330 
kV terminal with the!.v. connected to a circuit simulating the alternator 
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final behaviour under the impact of impulse voltages for 
the most likely service and test conditions, would be rather 
long and sometimes problematic even with digital compu- 
ters. A complete computer programme of this kind would 
take a computing time of many hours, whilst storage 
limitations imply the lumping of the distributed parameters 
of Fig. 6 in a relatively small number of units, with 
consequent loss of accuracy. Such a programme, therefore, 
is best used for development purposes or at the final 
design stage for transformers presenting particular prob- 
lems; its use as a routine tool for the transformer designer 
would be of necessity rather limited. Furthermore, if 
the use of computers for the complete design of transform- 
ers is envisaged, it would be difficult and rather imprac- 
ticable to incorporate such a programme in the general 
design programme. 

On the other hand theoretical considerations, confirmed 
by measurements, show that with the English Electric 
interleaved windings, as a result of the more uniform 
initial voltage distribution and the consequent low 
amplitude of the transient oscillations, all the maximum 
stresses to which the insulation must be proportioned, can 
be derived from the initial voltage distribution and the 
electromagnetic terminal voltages; the latter in their turn 
can be calculated with very good approximation by means 
of equivalent circuits with lumped parameters. 

While various other DEUCE programmes have been 
and are being prepared for development and research 
purposes, all the programmes described in this article 
are intended for routine design use. Care has therefore 
been taken to achieve very short computing times and, 
still more important, extreme simplicity of use and easy 
reading of data and results. Consequently, while all the 
calculations are carried out in standard “floating binaries” 
to achieve high accuracy, both the input data and the 
output results are in decimals. The input data, for all 
these programmes, are either geometric dimensions of 
the windings or parameters known to the designer at 
the earliest stage, as for instance percentage 
reactance, turns ratio, external load, etc. 


design 


The total computing time for each programme ranges 
from 30 seconds to two minutes, the cost is therefore quite 
small and, just as important, delays due to the availability 
of computer time can be avoided. 

Finally, the experience gained in the use of these 
programmes has confirmed the great possibilities offered 
by digital computers as a powerful and highly economical 
design tool. 

Ihe author acknowledges the English Electric Co. Ltd 
for giving permission for publication of this article. 

(Concluded) 
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Diesels and Gas-turbines 


HE trend of present practice shows that the further 

development of the diesel engine is inevitably depen- 
dent on its association with an exhaust-driven gas-turbine. 
That is the assumption behind a paper read to the 
Institution of Mechanical Engineers last week by Mr E. 
Chatterton, B.SC.(ENG.), M.I.MECH.E., in which three possible 
methods of association are examined. These are turbo- 
charging, in which the turbine is mechanically coupled 
to a compressor, this combination mechanically free from 
the main engine; compounding, in which all three units 
are coupled together through gears; and the gas generator. 
in which the whole power of the diesel engine is absorbed 
in the compressor, and all the power output comes from 
a separate gas-turbine. The author examines possible 
performances with these three arrangements, and concludes 
that the gas generator arrangement at high air manifold 
pressures and with a two-cycle engine is the most 
promising, offering maintenance of high torques at low 
output shaft speeds. 
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Testing 200 MVA 


(ranstormers 


HACKBRIDGE AND HEWITTIC COMMISSION NEW TEST HOUSE AT WALTON 


transformers is the full-load short-circuit heat run 

which must be carried out before delivery to 
ensure that they will meet the specification limits in 
service. On a large transformer with a rating of 100 MVA 
or more at high voltages, this necessitates testing equip- 
ment of very considerable capacity even though these 
tests are carried out at low power-factors to achieve the 
full-load currents in the windings without the dissipation 
of the full-load power. 

Down at Walton-on-Thames, where the Hackbridge and 
Hewittic Electric Co. are building transformers in ever- 
increasing sizes, a point had been reached at which the 
units in production were rapidly exceeding the capacity 
of the existing testing equipment. To meet this situation, 
two new testing generators with a step-up transformer 
and ancillary gear have recently been installed which will 
now enable them to mount full-scale heat runs on trans- 
formers up to 200 MVA at voltages up to 50 kV. In 
certain cases even this can be exceeded by the addition 
of capacitors across the alternators. The equipment there- 
fore provides an important addition to the company’s 
testing facilities which must now rank among the most 
extensive in the country. 


A N important step in the production of large power 


The Motor-alternators 

In a separate building located some 150 ft from the 
test enclosure, two motor-alternator sets are housed, each 
having a nominal capacity of 15S MVA, the alternators 
being coupled to and driven by 2,00) h.p. 1,500 r.p.m. 
synchronous motors with separate direct coupled exciters. 
Both motor and alternator are of the two-pedestal bearing 
type with a vernier coupling between the two machines 
to permit physical adjustment of the phasing. Each motor 


is auto-transformer started, deriving its power from the 
local 11 kV supply to the factory, and, like the alternator. 
is self-cooled by rotor-fans. 

The sets are started up from control cubicles in the 
generator house, each cubicle containing a motor-field 
regulator, field shorting switch and discharge resistance, 
ammeter and voltmeter for line and excitation and a 
synchroscope. Once the machines are running, the output 
is remote controlled from pushbutton stations on the 
control gallery of the test area. When the two are running 
in parallel, currents are equalised by adjustment of the 
field regulators from the gallery. Regulation of the load 
at any power factor from 0-1 to 0-01 is provided enabling 
current equivalent to full loads up to 200 MVA to be 
supplied to transformers on test. 

The large mass of the rotors imposes a high starting 
torque which is minimised by the provision of pressure 
oil “jacking” and circulation in the bearings. The oil 
pressure is supplied by motor driven pumps drawing oil 
from a 750 gallon sump with thermostatically controlled 
heaters and water-cooled heat exchangers to ensure a 
constant temperature regardless of ambient or running 
conditions. The d.c. motors driving the pumps derive 
their supply from a rectifier with a battery floating across 
to ensure that they still run in the event of a mains 
failure. This is essential since the rotors will continue 
to run for as long as 40 minutes after a shut-down and 
failure of oil pressure would result in overheating and 
damage to the bearings. 

The supply to the rectifier is derived from a I! kV/400 V 
transformer which also feeds the ventilating fans, circu- 
lating pumps, etc. Generator house lighting, oil heater 
supply and similar services are fed from the factory 
medium voltage system. Interlocks ensure that the motor- 
alternators cannot be started until both oil circulating 
and jacking pumps are running. 


The Transformer 


The output from the alternators is fed to the trans- 
former house through single core p.i.l.c. cables and 
isolating switches to two separate primary windings of 
an oil-insulated, water-cooled transformer with an output 
to match the machines. 

There are three 3-phase secondary windings to the 
transformer, two of which can be arranged in series or 
parallel and are rated at 20 kV, 450 amps per phase, 
the third being rated at 10 kV with four tappings at 
2:5 kV steps and a capacity of 900 amps. By using the 
tapped section to buck or boost the series-parallel sections 
any voltage from 2-5 to 50 V in 2:5 kV steps can be 
applied to the terminals of the transformer on_ test. 
Regardless of the arrangement, the output side of the 


Above: A general view of the two new testing generators at Walton 


Left: The core and windings of the water cooled testing transformer. It 
will be used with both or either cf the generators shown at the head 
of the page 
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transformer is invariably star-connected with the neutral 
earthed through primary windings of metering current 
transformers. 


Busbar Connections 


The busbars to the test area are copper tubes mounted 
on pin-type insulators. The isolating switch is under the 
control of the testing staff on the control gallery. The 
usual overload and fault protection of the motors is 
provided together with such alarms and emergency trips 


Electrical Times, 21 January, 1960 


as oil temperature, transformer water and oil flow, etc. 
Buchholz protection is also installed on the transformer 
and the temperatures of both the windings and the oil 
are indicated on the gallery. 

The motor alternator house is equipped with a 30-ton 
overhead crane, powerful extraction fans to ensure 
adequate ventilation and fluorescent lighting. Supply and 
output cables, the former being paper insulated, lead 
covered and steel wire armoured, are run in _ special 
trenches and ducts in the foundations to give full access 
at all times 


THE E.A.W. STORY 


I is just over 35 years since the Electrical Association 

for Women was formed, and the time has been spent 

busily. So the present director, Miss Mary George, 
M.B.E., had a full story to tell when she addressed a 
meeting of the ASEE earlier this week on the Association’s 
history, its present activities, and its plans for the future. 
The history must be taken as granted in this report; but 
the present and the plans have a major importance in the 
industry's activities to extend the use of electricity. 


Organisation 

One of the developments not generally realised is that 
the Association 1s keeping pace with the growth of elec- 
tricity. In ten years it has achieved the conventional 
doubling : double the number of branches and double the 
number of members. An independent body, it is run by 
a national executive committee, which is backed by a 
de'egate conference meeting twice a year in the form of a 
national advisory council. This council also draws member- 
ship from a number of professional and non-professional 
bodies with associated interests. Branches are financially 
independent; each is required to make a small subscription 
to headquarters. In addition, headquarters receives grants 
in recognition of educational work carried out. 

One of the principal functions of the present EAW 
headquarters is a public display room. The appliances on 
oan from manufacturers are not merely exhibited; they 
are subjected to the sort of use they are likely to be put 
to by housewives in homes. Comments from the angle 
of safety or performance are passed to manufacturers, who 
are found to meet points of criticism on subsequent 
models. 

Through the display room the Association offers the 
public free advice, which can be particularly useful in 
narrowing down the sometimes bewildering range of 
choice, to whatever is the type of appliance best suited 
to particular home circumstances; but no attempt is made 
to sell any one model. Also, simple classes on electrical 
matters are run for the public, with the accent on what 
it is not safe to do. The limit set is mending fuses and 
changing plugs. 

Foundation of the electrical educational activities of 
the Association is its homeworkers’ course. This is taken 
in schools and technical colleges, by branches, by home 
helps sponsored by local authorities, by hospital domestic 
workers in training and by Red Cross workers. It is aimed 
to give basic instruction in the handling and care of 
electricity in the home. 

Although headquarters carry out such work, Miss 
George is explicit that the 200 branches are the spear- 


head of the Association’s national campaigns. She empha- 
sises the importance of a body of informed women, in 
its effect on public opinion. The Association exercises 
influence the other way round in channelling to manufac- 
turers Opinions on design and performance of equipment 
She finds ample evidence that manufacturers welcome 
constructive comments and suggestions. 


Opinion Survey 

Next big task for the EAW, as already announced, is 
to be a survey among its members and members of 
certain other women’s organisations, to find out the extent 
to which they use electrical appliances, and what they 
think of the appliances they have. This will also give 
those questioned the opportunity of making suggestions 
for improvements or putting forward ideas for new uses 
of electricity in the home. The survey is to be entitled 
“Electrical Viewpoint,” and will take the form of a 
questionnaire which is to be distributed within the next 
few weeks. 

Points Miss George thinks likely to influence demand for 
appliances include simplicity of handling, operating and 
keeping clean; availability of kitchens properly planned 
and sufficiently spacious; adequate wiring of houses with 
sufficient socket-outlets to take new equipment; and the 
provision of education sufficient to keep up with new 
domestic techniques and developments. 

Turning to the future, Miss George sees the continuing 
task of EAW to be the exercise of a watching brief for 
women’s interests, taking action as necessary. The original 
aims of the Association remain valid, and she summarises 
them as: to interest and educate women in the domestic 
uses of electricity and to create an informed body of 
opinion on the subject, to encourage the teaching of 
electrical housecraft in schools, and to express the woman’s 
point of view on the design and performance of electrical 
equipment. 


Young People 


Although these will continue to be the Association's 
main terms of reference in the foreseeable future, there 
will be an attempt where possible to direct its work 
towards young people by increasing contacts with schools, 
colleges and youth organisations, by promoting interest 
in the home workers’ courses, and by arranging in the 
branches special programmes and visits to attract younger 
members. Additionally, through the Caroline Haslett 
Memorial Trust, there will be training and recruiting of 
some outstanding young women for careers in electricity. 
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N recent years a number of British electrical companies 

have been concentrating on the development of tran 

sistorised inverters for the conversion of low voltage 
d.c. to a.c. at a different voltage, particularly in reference 
to fluorescent lighting on aircraft and road or rail coaches. 
On Thursday last, at the TEE, London, a paper* was 
read before the Utilisation Section by I. F. Davies, B.sc.. 
A.M.LE.E., and D. Dunthorne, B.Ssc., Graduate on 
the design problems of applying transistors to this 
specialised task of operating gas-discharge lamps in which 
the work of the GEC group was revealed in some detail. 


Fluorescent Tube Characteristics 


An important factor in the design of  transistorised 
power packs is the choice of frequency and waveform, 
since these affect, and are affected by, the characteristics 
of the tube itself. As frequency increases, so does the 
waveform of the lamp voltage change slowly from square 
to sine waveform with an increase in form factor and 
luminous efficiency up to around 20 kc/sec at which 
point the curve appears to end off. There is not much 
point in raising the frequency above this as the voltage 
required to start the lamp also increases with frequency. 
In practice, values somewhat below 20 kce/sec are usually 
chosen for this reason. Aircraft inverters on the Vickers 
Vanguard operate at 15 kc/sec, while others designed for 
the BR operate at as low as 1 kc/sec. 

*“The Application of Power Transistors to the Operation 
of Gas-discharge Lamps from A.C. Supplies.” Paper No. 3192 
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Transistorised inverters 


DESIGN ASPECTS OF DISCHARGE LAMP APPLICATIONS 


Square- and Sine-wave Inverters 

The first type of inverter circuit is the push-pull square- 
wave type, a typical arrangement being as in Fig. 1 
Voltage and current waveforms vary considerably with 
the type of load, resistive, capacitative or inductive, and 
with a discharge lamp which has, among other things, 
a negative temperature-resistance characteristic, circuit 
operation becomes so complex that attempts to use this 
type of inverter with capacitative or resistive ballasts have 
only been partially successful. 

A sine-wave, Class B inverter, of the single-ended type 
(Fig. 2), produces a better and more consistent waveform 
and has a theoretical efficiency of 78%, but in practice 
is more usually 50-55°%. This can be improved by con- 
verting to Class C conditions by shunting the base resistor 
R;, with a suitable capacitor. 

After detailing the design considerations of the com 
ponents of these sine-wave inverters—the transistors, 
ballasts, transformers, capacitors, choice of operating 
frequency and the thermal considerations—the authors 
proceed to describe some practical lamp inverter circuits 
which have been developed. 

The first of these is a single-ended inverter (Fig. 3) in 
which a “spill-over” circuit, comprising a winding with 
a similar number of turns to the primary winding, is 
connected in series with a rectifier across the d.c. supply. 
The function of this is to return energy, normally supplied 
to the transformer core on the conducting half-cycle, 
back to the supply should the lamp become disconnected, 
so preventing damage to the transistor 
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In the push-pull inverter (Fig. 4) there are two transistors 
with separate biassing circuits, this arrangement enabling 
twice the power ouput to be obtained from a given d.c. 
voltage supply with improved lamp current waveform 
and reduced risk of excessive voltage swings on discon- 
nection. Transistors may also be operated in series where 
the supply voltage is above the maximum for a single 
transistor (about 30 volts), and a circuit of this type for 
60 volt operation is shown in Fig. 5. The base resistors 
Ry, and Rg control both the drive on the transistors 
and the sharing of the voltage across them in the non- 
conducting half-cycle. Sharing of the direct voltage in 
the event of a non-start is ensured by connecting a starter 
resistor Rs, directly to the collector of transistor V; 
instead of to the negative side. This type of circuit has 
been made to operate up to 149 volts 


Split Battery Operation 

A circuit incorporating two batteries in series or a single 
high voltage battery with a voltage divider across it is 
shown in Fig. 6, Here the transistors are safeguarded 
against excessive voltage but only half of the available 
d.c. voltage is applied across the transformer, so step-up 
ratios must be higher. 

Precautions to be taken to protect the transistors when 
using square Wave inverters are also mentioned and the 
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use of an inverter for the provision of filament heating, 
where a number of short lamps in series are connected 
across a high voltage traction d.c. supply, is described. 
The use of p-n-p-n switches as a possible future develop- 
ment is forecast since this could enable inverters to be 
constructed which are independent of the type of load. 

The reading was accompanied by a demonstration of a 
number of lighting installations using fluorescent tubes of 
different sizes and ratings operated from inverters of the 
kinds described in the paper. Some of these were pro- 
duction units which were in use in aircraft and public 
transport vehicles operating at frequencies from 1 to 15 
kc/s; others were prototypes in course of development. In 
the former the transformers and ballasts were potted with 
a castor-oil-urethane plastic to suppress the noise created 
by magnetostrictive and constructional effects. The latter 
were in the open form and emitted a high pitched note 
which could be heard from every corner of the hall. The 
largest of the prototypes was a thyristor (p-n-p-n) inverter 
circuit driving twelve Sft 80 W fluorescent tubes; the 
smallest, a unit for operating a 5 W 6 in. tube from a car 
battery. 

The authors also showed the different stages of develop- 
ment in the unit now used on aircraft as a result of 
improvements in transistors over the past two years. The 
early units were, by comparison, bulky and tightly packed, 
necessitating extra cooling fins. 


DISCUSSION 


Mr L. J. GARDNER (AEI Ltd.) remarked the sine-wave inverter if compromises which, they said, was being installed for 


on the rapid development of transistor 


applications over the past two years. The Mr G. Grimspert (Mullard) sug- 
transistors themselves were also making gested that, from the long-term view. it 
strides on the current side, but so far was almost. certain : 
the same degree of development was not — or p-n-p-n switch with thyratron like 
replace the power 
germanium and silicon transistors it still transistor in applications 


apparent on the voltage rauing side. With properties, would 


in other aspects of design were made. the first time. Were these the tran- 


sistorised units? Or, perhaps, they used 
square wave inverters. 

Mr N. HeERWALD also mentioned the 
use of the term efficiency. There was 
undoubtedly confusion on the term and 
like those official definition was urgently 


that the thyristor, 


seemed that 30-40 V d.c. was about the = described. He thought that it would  Mecessary. 


limit and above this, series arrangements become an economic proposition at 
were necessary. The noise factor at the around the same price as germanium 


Mr Davies, replying, agreed with Mr 
Gardner that the biggest hope for the 
future was with the thyristor. In regard 


high frequencies, as had been shown, transistors before the silicon power tran- “ected 2 

could be a nuisance unless adequate  gistors were available. to the noise factor, the use of castor-oil- 

silencing action were taken, not so much Mra G. M. Warp asked for a com- urethane potting materials had, as had 
been demonstrated, materially solved the 


on account of the noise level on the parson between the economics of tran 
sistorised light sources and tungsten 
filament lamps. He had noticed the very 
be educated into the proper placing of Sree Veen xe the brilliance of lamps 
the units so as not to counter the maker's on the along 

the route. Would not these surges be 
harmful transistorised fluorescent 


own cooling arrangements 


Mr HENKAMP (Philips, Eindhoven) said _ lighting? 
that research on the development of the 


silencing problem. The prototype inver 
ters which had been shown without 
potted components gave a convincing 
comparison between silenced un- 
silenced operation. He thanked Mr 
Henkamp for his views which were much 
along the lines of his own. In regard 
to Mr Salmon’s comment, there might 


Mr S. ANDERSON asked for a definition be something in what he said but, for 


fluorescent lamp to attain higher effici- of the term “efficiency” in lighting with pj, part, he was more inclined to favour 
encies was going on throughout the these devices. He thought that it should Mr Grimsdell’s view that the future 


world and it anpeared that, with present be in terms of input 


to output of the — photh on economic and technical grounds, 


phosphors, the limit of improvement had inverter and should disregard — the would lie with the thyristor. 


almost been reached. The extra 10 to luminous efficiency of the lamp. 


Mr Warp had asked for a comparison 


, . > > 
20% which was shown to be possible Mr J. M. Wappett disagreed. The between the economics of transistorised 


with the higher frequencies of these 
inverters would be most welcome. 
Although much had already been done 
in the design of the inverters, he thought 
that even more interesting developments 
would follow in the next few years. we 


got for a given 


question of 


customer was interested in the light he light sources and tungsten filament light- 
current consumption. ing. This was a matter which would 
The proper interpretation was the lumen require some preparation and he would 
ouptut of the lamp per watt of input deal with it at length in his written reply. 
to the inverter. In passing, he raised The capital cost of the inverters was 
reliability. Only that high, but lamp replacements were much 


Mr K. A. E. Satmon (AEI Ltd.) morning he had travelled in one of the lower and, of course, luminous efficiency 


thought the paper mace too much of new diesel trains from 
square-wave Pancras, the windows of which were _ regard to the term “efficiency,” he shared 


the shortcomings of the 


Bedford to St. was greater with fluorescent lighting. In 


inverter. He believed that it could be plastered with notices apologising for the views of Mr Waddell; there was, 
fluorescent lighting however, a need for a clear definition. 


developed to give higher efficiencies than the failure of the 
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PROGRESS IN PATENTS 


SELECTED 


Magnetic Separation by A.C. 

HE conventional type of magnetic separator which 
T incorporates permanent magnets or electromagnets 

energised from a direct current source, when used 
in the separation of metalliferous ores, usually retains a 
fair percentage of non-magnetic metal and other inclusions 
which have been rendered partly magnetic by the presence 
of minute particles of magnetic material within or on 
them. Separation in these circumstances is, therefore, not 
so selective as could be wished and usually requires a 
second stage of refinement to exclude the non-magnetic 
constituents. 
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A.C. device for magnetic separation of ores 


In an invention credited to Tadashi Ohyama and 
Saburo Yashima, of Sendai, Japan, which is described 
in patent specification 826,485, improved separation is 
achieved by the use of alternating current fields which are 
applied in such a manner as to divert the flow of particles 
to one side of a mechanically created line of movement 
according to the magnitude of their hysterisis loop areas. 

The device comprises a table of non-magnetic material 
mounted on a frame in such a way that it can be recipro- 
cated asymmetrically—that is, at a greater velocity on 
the return stroke than on the forward stroke—in a lateral 
direction. Below the table is placed one or more magnet 
systems comprising a series of adjacent horizontal poles 
energised from an a.c. source in a manner to produce 
a travelling field at right angles to the line of movement 
of the table. Further, the table is inclined at a slight 
angle in the direction of the travelling field. 

As the ore progresses across the table diagonally under 
the influence of the asymmetric motion and tilt of the 
table, the magnetic particles are diverted at steeper angles 
down the slope by the travelling a.c. magnetic field. 
Particles with a large hysterisis loop area will take a 
steeper path than those with a small loop area and so 
will be selectively graded along the bottom edge of the 
table where they fall into receivers. Tailings are collected 
by a receiver at the end of the table. By using two or more 
magnet systems at different field strengths, improved 
separation is obtained with some ores. In the specification 
comparative figures are given for separation of magnetite 
and titanium ores by d.c. and a.c. methods to show the 
superiority of the a.c. system. The separator may be used 
under wet or dry conditions. For wet separation water in 
a fine spray is directed across the table to wash away low 
density non-magnetic particles. 


SPECIFICATIONS 


Liquid-break Circuit-breakers 

Oil circuit-breakers, whether of high or low oil-content, 
almost invariably incorporate a means of forcibly injecting 
cool oil across the gap between the contacts on opening. 
In some designs the injection force is supplied by the 
springs which open or accelerate the contacts; in others, 
it is supplied from an external source such as compressed 
air or gas either directly applied to the surface of the 
oil or through a piston. 

In a device described in patent specification 826,444, 
in the name of A. Reyrolle and Co. Ltd., the oil jet is 
initiated by an external cylinder containing a charge of 
oil under stored pressure provided by a spring-loaded 
piston held in the compressed position by a latch released 
by movement of the moving contact. On closing, the 
spring is reset by compressed air admitted to a second 
piston and cylinder co-axial with and connected to the 
first. The device may be located within the breaker tank. 


Gas-blast Breakers 

Patent specification 826,463, in the name of the BTH 
Co., London, describes a circuit-breaker in which an air- 
break isolator is interconnected with a gas-blast device 
for initially breaking the circuit and holding it open until 
the isolator has operated. Gas or air under pressure is 
admitted to the contact chamber where, by pressure on 
the surface of the spring-loaded moving contact, it 


Gas-blast breaker and isolator 


separates it from the fixed contact, the escaping gas 
removing the ionised air from the vicinity of the break. 

The contacts are shunted by a current limiting resistor 
in series with an air-gap connected by pipeline with the 
throat of a venturi orifice in the escaping gas circuit. 
Should the arc restrike, the reduction of air-pressure in 
the vicinity of this gap will make it the preferential point 
for discharge when the current will then be limited by 
the resistor to a value which can safely be broken by the 
isolator. With the isolator fully open, the gas or air 
pressure is interrupted and the contacts in the gas-blast 
device reclose. 


the Controller of H.M. Stationery Office 
obtained from the Patent Office (Sales 
Price 3s 6d 


Reproduced by permission of 
Copies of snecifications may be 
Branch), 25 Southampton Bldgs, W.C.2 
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Life of hw. de. 


INFLUENCE OF VOIDS AND STRESS ON DIELECTRIC 


ERFORMANCE of dielectrics under a.c. voltage 
P stresses are now fairly well understood and accord- 

ingly cable designs can be based on the considerable 
data which has been accumulated since high voltage a.c. 
cables were introduced. Similar information has not been 
available for insulation performance under d.c. stresses, 
but with the decision to use a d.c. high voltage cross- 
channel link and with several other schemes in prospect, 
obtaining such information has become important. 

The phenomena of gaseous discharge in cable dielectrics 
under high d.c. stresses formed the subject of a paper 
presented to the IEE last week.* The paper describes 
mathematical and experimental techniques developed to 
assess the rate at which discharges are likely to occur 
across voids in a dielectric subjected to d.c. stress. It 
has long been established that such discharges have a 
bearing on the life of a.c. cables and the same effect is 
therefore likely to be important on d.c. cables even though 
the discharges are of a quite different nature. 

When the discharge inception voltage across a void in 
an a.c. cable is exceeded, discharges occur at a minimum 
value of 100 per second with a 50 c/s applied voltage 
and this rate will increase if the stress is raised. Under 
d.c. stress the discharge process is quite different. As 
the d.c. stress is increased from zero to a steady value 
there is a rapid succession of discharges. If the dielectric 
had infinite resistance and with a steady stress maintained, 
no further discharges would occur. Since dielectrics do 
not have infinite resistance, further discharges do take 
place, but at a much reduced rate determined by the time 
taken for charges to accumulate on the void walls. 
Although the discharge rate is likely to be very much 
less than with a.c., it is probable that the damaging effect 
on the dielectric will still be far from negligible. 


Stress Distribution 


The stress distribution in the dielectric of d.c. and a.c. 
cables differs fundamentally. In a dielectric subjected to 
a.c. stress, the distribution is determined by permittivity 
and, since this varies little with either applied stress or 
temperature, distribution is little affected by change of 
temperature or load. Under d.c. stress, however, distri- 
bution is governed by the dielectric conductivity and, since 
this varies with temperature and stress, the stress distri- 
bution will change with variations in load and temperature. 
Conductivity of the dielectric rises appreciably when both 
temperature and stress increase, although the paper shows 
that the two variations are independent. For a temperature 
rise from 30 to 100°C, the dielectric conductivity of a 
paper impregnated with petroleum jelly rises from 10-16 
to 10-'3 mho/metre at a stress of 20 kV/cm. 


*Paper S.3144: “Gaseous discharge phenomena in high 
voltage d.c. cable dielectrics.” E. C. Rogers, M.SC., A.INST.P., 
A.M.LE.E., and D. J. Skipper, B.SC.(ENG.), A.M.LE.E. Mr Rogers 
is with BICC and Mr Skipper with the CEGB. 
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cables 


Since this temperature rise will occur near the conductor 
the effect is to reduce stress at the conductor surface and 
increase it in the region of the sheath. In combination 
with the increase of conductivity with increasing stress, 
this effect may result in stress inversion giving a stress 
near the cable sheath exceeding that at the conductor. 
Although this effect results in higher stressing where the 
insulation is cooler and therefore intrinsically stronger, 
too great an inversion may produce difficulties in joint 
design. A satisfactory dielectric for d.c. cables should 
have low thermal resistivity as well as low electrical 
conductivity over the working temperature range of the 
cable to ensure good stress distribution. These properties 
should vary little with temperature changes, but several 
other factors must also be considered. Factors which will 
also decide the effectiveness of the dielectric are d.c. break- 
down and impulse strengths, and the mechanism of long- 
term deterioration under stress. Electrochemical action 
may also be significant and for rubber and _ plastics 
materials which could possibly be used without an 
external sheath, water absorption will also be important. 


Possible Dielectrics 

Availability of experience with a.c. operation over many 
years suggests impregnated paper as the first choice 
dielectric under d.c. conditions, but polythene also has 
many important attributes to ensure good stress distri- 
bution. Data available on impregnated paper performance 
with a.c. together with limited information of d.c. opera- 
tion suggest that working stresses between 150 and 
220 kV/cm at the conductor will give satisfactory opera- 
tion. Little information is available on relative merits of 
solid and pressure-assisted dielectrics, although Swedish 
tests on solid insulation indicate that breakdown stress 
may be 300-400 kV/cm, while with oil filling breakdown 
stress may rise to 500-600 kV/cm. The Swedish tests were 
conducted with the cables forming an inverted U and the 
lower value for the solid impregnation suggests that voids 
forming at the bend may have accelerated breakdown. 

Polythene also has a low thermal resistivity which is 
favourable to high current rating and satisfactory stress 
distribution. Its electrical properties are little effected by 
immersion in water, but it has relatively low impulse 
and short-time d.c. breakdown strengths, although strengths 
varying from 500 kV to 7,000 kV/cm have been recorded. 
It is also vulnerable to discharge damage and so far 
it has not been possible to devise an extrusion process 
to give a dielectric free from voids. This factor has 
prevented its use so far at circuits voltage much greater 
than 33 kV. Under d.c. conditions a mean stress of 
150 kV/cm could probably be used but the liability to 
discharge damage in voids be a limitation. Polythene 
was selected by the authors to verify experimentally the 
results of their theoretical analysis of discharge in voids 
because in this material the effect of such discharges 
is of importance and also because its translucent properties 
permit an optical method of discharge detection. 
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Several other materials which could be used for dc. 
dielectrics are subject to limitations. Terylene and poly- 
styrene are two materials having satisfactory electrical 
properties, but their cost at present is likely to preclude 
their use. Butyl rubber has conductivity and stress charac- 
teristics which vary satisfactorily with temperature to give 
reasonable stress distribution on load, but its limitation 
lies in a d.c. strength of 400 kV/cm or little more than 
one-third that of impregnated paper and which is liable 
to fall with prolonged immersion in water. 

Polyvinyl chloride is unlikely to be suitable as a 
dielectric for h.v. d.c. cables. Its conductivity is markedly 
influenced by the amount of plasticiser used and it is also 
considerably affected by temperature variations. Stress, 
however, is little affected by temperature and as a result 
stress inversion is likely to occur on load. The high 
thermal resistivity would also limit the current carrying 
capacity of a cable. A further disadvantage of p.v.c. is 
the increase in conductivity occurring with immersion in 
water, which could lead to insulation failure by electro- 
chemical action at relatively low stresses. 


Discharge in Voids 
The authors give a mathematical theory for determining 
the repetition rate of discharges in a dielectric void when 


void walls may result in discharges becoming temporarily 
extinguished or intermittent. However, cavities adjacent 
to a conductor are unlikely to be affected in this way, 
and this is therefore the most suitable type of void on 
which to conduct accelerated tests 

fests conducied on one particular polythene compound 
with voids adjacent to a conductor at 50 c/s_ stresses 
two or three times the discharge inception voltage showed 
that at temperatures of 65°C a life of at least 600 hours 
could be expected with stresses exceeding 150 kV/cm 

Tests conducted show that the discharge repetition rate 
in a cable void exceeds the steady state value which might 
be anticipated for several hours after the stress is first 
applied, partly due to change in volume conductivity. 
On the cross-Channel cable it is proposed to reverse 
polarity to enable power to be transmitted in either 
direction and, as this may occur several times per day, 
it is possible that the average discharge repetition rate 
may exceed the steady state value with consequent reduc- 
tion in cable life. A further possible cause of increased 
discharge repetition rate would be ripple voltage super- 
imposed on the d.c., but it seems likely that the factor 
of safety to comply with working conditions would be 
adequate to allow for these two effects provided the 
dielectric was not subject to undue damage during laying 


subjected to d.c. stress. The theory 
assumes an oblate spheroid for the 
cavity shape having zero conductivity 
and in an appendix it is shown that 
zero conductivity of the void walls 
corresponds to the condition of 
maximum discharge repetition rate. 

The theoretical treatment was 
shown to be reasonably consistent 
with experimental results obtained on 
samples of polythene. In these experi- 
ments a void +s in. diameter was 
artificially created in a 0-005 cm thick 
polythene sheet. Sheets of similar 
thickness were placed on either side 
of the voided sheet and the assembly 
subjected to dic. stress for several 
days. A record of discharges in the 
void was obtained by a_ photo- 
multiplier counter operated by light 
emitted during the discharges and 
which passed through the translucent 
polythene into a light sealed box. 
The method was developed as a more 
sensitive indication than the detec- 
tion of incremental change in voltage 
over a sample which has been used 
in the past and which is subject to 
electrical interference. 

Damage to the dielectric resulting 
from discharges in a void is prob- 
ably dependent on the stress in the 
dielectric and the magnitude of the 
discharge. If it can be assumed that 
the frequency of discharge in the void 
does not of itself influence the 
amount of damage, then accelerated 
life tests using a.c. can be used to 
provide a useful guide to probable 
life under d.c. stress. 

A factor which must be considered 
in designing such accelerated tests is 
possible change in the void structure 
as a result of the discharges within 
it. Changes in conductivity of the 


DISCUSSION 


Mr R. Davis (NPL) thought that d.c. 
had wider applications than submarine 
links. Impregnated paper still appeared 
the most satisfactory dielectric; poly- 
thene could possibly be used without a 
waterproof sheath but were extrusion 
techniques developed to eliminate voids? 
The photo-electric technique was limited 
to the few translucent dielectrics and 
did not seem to give discharge magnituce 

Mr C. C. Garton (ERA) compli 
mented the authors on their mathe- 
matical solution but queried whether 
sensitivity of the photo detection method 
was better than the double-screened- 
room technique developed by ERA. He 
emphasised dangers of large voids during 
extrusion which required monitoring 
during manufacture for their detection. 

Mr C. C. Barnes (CEGB) thought 
that terylene and polystyrene should not 
be dismissed merely because of high 
cost. He thought the approach should 
be to search for a plastics with suitable 
electrical properties rather than test 
materials which happened to exist. The 
authors were cautious in their estimate 
of polythene’s use for submarine cables 

Mr E. L. Davey (BICC): Polythene 
seemed to be the most promising dielec- 
tric. but the presence of voids was its 
obvious weakness. Hydrostatic pressure 
exerted on submarine cables would tend 
to eliminate such voids. 

Mr R. C. Mitpner (TC and M) asked 
if the authors had checked the number 
of discharge sites after the tests and the 
discharge initiation voltage. The authors 
theory confirmed his own findings that 
discharge repetition rate was in terms of 
hours rather than days, as had been 
previously thought. He did not think 
that discharge energy necessarily in- 
creased with void size. 

Dr B. F. SatvaGce (Leeds University) 
thought that comparative variations of 


discharge repetition rate and conductivity 
with temperature would have been use- 
ful. Had the authors followed the degra 
dation process occurring at void walls? 

Mr J. H. Mason (ERA) did not 
consider the mathematics justified since 
it had been previously shown that cavi 
ties were of irregular shape and had 
many discharge sites. He thought atten- 
uation of light from the discharges by 
polythene would possibly result in some 
not being recorded. The authors sug- 
gested that discharges in voids adjacent 
to a conductor were unlikely to be 
extinguished, but work at ERA had 
shown that they were frequently short- 
circuited by carbonisation 

Mr J. E. L. Rosinson (chairman) said 
the equations suggested that the repeti- 
tion rate was independent of void size. 
He asked if the authors had applied the 
theory to voids adjacent to a conductor. 

Mr G. S. BUCKINGHAM (MEB) com- 
mented on the very long life predicted 
by the authors for polythene insulated 
cables and asked if any work had been 
done on interleaved paper-impregnated 
and polythene tapes. 

Mr D. J. Skipper, in reply, said 
emphasis had been given to submarine 
cables because they were the first appli- 
cation to h.v.d.c. He agreed large voids 
were of great importance and required 
continuous monitoring during extrusion 
for detection. Polythene extrusion was 
at present limited to about 0-3 in., but 
this should be satisfactory for cables 
working at 200 kV. Both polystyrene and 
terylene had electrical characteristics 
which could lead to stress inversion on 
load. He felt that although work could 
be extended. their experiments had con- 
firmed the theory. The photo multiplier 
technique had been checked by other 
methods and discharge sites in voids had 
been checked after testing. 
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Oil switches for metalclad boards 


feeders forming part of either 
a ring main or spur distribution 
system will generally be connected to 
transformers or similar equipment re- 
quiring occasional isolation for main- 
tenance purposes and which may also 
be subject to infrequent switching 
operations. For such cable feeders, where 
suitable back-up circuit-breaker pro- 
tection is available, oil switches intro- 
duced by Johnson and Phillips are likely 
to be of particular value. These triple 
pole switches have main and earthing 
blades interlocked to prevent incorrect 
operation, and so arranged that with 
main blades open it is possible to insert 
cable testing plugs through an_inter- 
locked safey cover above the switch 
compartment. 

Oil switches type SX are intended for 
a normal rating of 400 A and have been 
fully tested to BS 2631 for load breaking 
at 120 A and 520 A and also for fault 
making on main and earth contacts. 
Fault capacity tests have been conducted 
at KEMA laboratories and the switches 
have been certified for 250 MVA at 
66 and 11 kV and also for 350 MVA 
et KV. 


Construction 

The switch consists of three compart- 
ments, the upper constituting either an 
air-insulated or compound-filled busbar 
chamber, and the lower a cable box for 
outgoing connections. Three bushings 
link the cable box to the central switch 
compartment. These bushings, which 
may be either epoxy resin or bakelised 
paper, carry the switch blades on their 
copper inserts. Main and earthing blades 
are operated through linkages by a 
manually initiated spring mechanism. 
The front cover opens to give the 
attendant access for operation of both 
main and earthing switches by a remov- 
able hand!e. The switches can be pad- 
locked. The oil switch is suitable for 
mounting in the company’s metalclad 
boards and has the same width as their 
circuit-breaker, 1 ft 9$ in., permitting 
the two units to be interchanged with 
little difficulty or rearrangement. 


Fig. 1. Diagrammatic representation of switch 
action with earth and main blades open. The 
spring ensures a sharp closing action on both 
earth and main contacts. The space X between 
the two interlock tubes is restricted to prevent 
both switch blades being closed together 


A feature of the switch design is 
the single spring which actuates both 
main and earthing blades through a 
mechanism which ensures that although 
both sets of blades may be opened to- 
gether, they cannot be closed together. 
The spring also gives a sharp closing 
action to both sets of blades which 
cannot be influenced by the operator. 
Both switch blades pivot on their sup- 
porting bushing insert. Contact is main- 
tained at the pivot by springs held 
between brass collars, machined to give 
the designed spring compression. The 
arrangement permits quick reassembly 
after maintenance without need for 
resetting the springs. 


Cable testing plugs are inserted 
through an interlocked cover above the 
switch compartment. It is not possible 
to open the cover with the main con- 
tacts closed, or to close the main con- 
tacts with it open. The plugs can only 
be inserted with the cable earthed and 
when the earthing switch is opened, 
they are trapped in position. They can 
only be released by subsequent reclosure 
of the earthing switch. 

The busbars and switch are assembled 
as a single structure suitable for build- 
ing into a switchboard. Cable entries 
can be provided for any direction or 
to customer’s requirements. The switch 
is robustly built and has an oil capacity 
of 8 gallons. 


INTERNATIONAL STANDARDS ADVANCE 


OME important committee meetings 

of the International Electro-technical 
Commission which took place towards 
the end of 1959 were concerned with 
large generators, with carbon brushes, 
and with instrument transformers. In 
the first of these fields, agreement was 
reached on recommendations to be made 
for new preferred standards for 3,000 
rp.m.. 50 c/s machines, and on the 
question of temperature rises in such 
machines, which have been affected by 
changes in methods of cooling. Docu- 
ments are to be circulated for the 
approval of IEC national committees. 

Another generator topic discussed was 
a proposal to standardise methods for 
determination of constants of  syn- 
chronous machines and waveform irregu- 
larities in generators. A  new_ sub- 
committee is to discuss the former ques- 
tion further, with a view to preparing 
an IEC recommendation. The second 
subject is to remain under discussion. 


Brush gear 

On carbon brushes, the main business 
was consideration of a draft for the 
dimensions of brushes and brush holders; 
and this is to go forward for approval. 
New work agreed will cover stan- 
dardisation of nomenclature for brushes 
and related components of electrical 
machines. Consideration is also being 
given to further standardisation of 
brushes and brush gear, with attention 
to brush chamfers and angles of contact, 
and top bevels. Lengths of flexible con- 
ductors are to be looked into, and the 
diameter of terminals receiving these. 

The transformer sub-committee has 
completed the first section of a compre- 
hensive revision of the exis ing IEC 
standard to cover voltage, current and 
capacitor voltage transformers. A draft 
on current transformers is ready for 
circulation to national committees, one 
on voltage transformers is at an 


advanced stage of preparation, and pro- 
posals for the section on capacitor 
voltage transformers is to be undertaken 
by the UK secretariat shortly. 


Equipment approval 

Also active during the same period 
were sections of the CEE (International 
Commission on Rules for the Approval 
of Electrical Equipment). It was this 
which discussed the proposal for a 
green/yellow standard colour for earth- 
ing core of portable appliances, to 
overcome the difficulty experienced in 
the export field due to different European 
countries having different colour codes 

The British delegation at this dis- 
cussion made it clear that it would not 
be possible for the UK to depart from 
its practice of using green as the identi- 
fying colour for the earthing core. 
However. they expressed the hope that 
the Wiring Regulations Committee of 
the IEE would be able to recognise 
green/yellow as an alternative to green 
alone, so far as imported products were 
concerned. It became clear at the meet- 
ing that the green/yellow combination 
would be accepted during the next few 
years by all other CEE member coun- 
tries, either as an alternative to their 
present practice or as the sole national 
standard. 

Another topic of wide interest was a 
roposal for gauges for Edison-screw 
lamp-caps and holders. Varying lengths 
of caps and holders on the Continent 
had presented difficulties, but delegates 
agreed to accept gauges proposed by the 
IEC with slight changes to take account 
of Swedish safety standards for holders. 
Other work going forward within CEE 
includes a specification for appliance 
couplers (the British delegation is under 
pressure to accept non-interchangeability 
with continental double-pin plugs as 
a feature), switches for building into 


appliances, and motor-driven appliances. 
’ 
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More Power 
in Works’ Electrical Generation 


INDUSTRIAL 


ELECTRICITY 


FACTORS INVOLVED IN INSTALLATION OF NEW 4 MW SET BY BOOTS 


HAT large scale steam production 
for use in processes lends itself 
to the generation of electricity as 
a by-product is a common enough aspect 
of industry. The main difficulty arises 
in making reliable estimates of its cost, 
when it is being considered as an alter- 
native to importing power from a public 
supply. Such a problem recently faced 
the Boots Pure Drug Co. Ltd. at their 
works at Beeston, near Nottingham, 
where the choice lay between augment- 
ing an existing private generating capa- 
city of 8-75 MW or arranging for a 
public supply, in order to meet power 
demands which were approaching their 
own available capacity. 

The existing power station dates from 
the late twenties, when their first three 
turbo-alternator sets were installed: two 
of 1 MW capacity and the other of 
0-75 MW capacity, all generating a! 
400 V. The two larger sets were of the 
back-pressure type, exhausting to a 
process steam main at a pressure of 
60 Ib/sq in.; the other was a condensing 
type. A fourth. pass-out set. of 1-5 MW, 
was added a few years later. and a fifth, 
also pass-out but of 45 MW rating, 
generating at 11 kV, during the war. 

The electrical system was at that time 
operated in parallel with the public 
supply. The firm had freedom to import 
or export power required, thus 
enabling them to run at optimum 
efficiency on both steam and electric 
loads at all times. This link was later 
broken, and the works runs entirely inde- 
pendent of the public supply system 


Overall Supply System 

The Beeston power station is linked 
with another Boots power station at 
their Nottingham works. Originally, the 
interconnection comprised a 0°04 sq in., 
11 kV cable, feeding a S00 kW motor 
generator set at Nottingham. In emer- 
gencies. the power flow could be 
reversed, giving a maximum load of 
300 kW in this condition. The intercon- 
nection has been augmented since the 
war by a 0-1 sq in. cable, which was 
provided when two new 1-5 MW turbo- 
alternator sets were installed at Notting- 
ham to replace existing plant dating 
from the first world war. 

The new interconnector was arranged 
to form a ring with the existing cable 
to supply two substations at Notting- 
ham, four at Beeston, together with 
another Boots factory between the two. 
In all, their 11 kV system serves nine 
transforming substations. 

During the last ten years demand for 


both steam and electricity has risen con- 
siderably at both Beeston and Notting- 
ham. The demand for electricity is grow- 
ing at a greater rate and has, in fact, 
doubled during this period, having risen 
by 60% between 1948 and 1952 and by 
40° from 1954 to 1958. The major elec- 
trical load (about 80° of the total) is 
used to power motors ranging in size 
from } to 5 h.p.; the largest motor in 
productive use is less than 50 h.p 


Costs of Generation 

In view of the firm’s general use of 
pass-out or back-pressure turbo-alternator 
sets to make use of the latent heat in 
the steam after it has passed through 
the turbine, a high overall efficiency is 
achieved. Taking all factors into account, 
the thermal efficiency reached is between 
60°, and 70%. 

One of the important features of this 
efficiency is a comparatively low cost, 


judged in terms of private generation, 
for their electricity. Total cost to Boots 
during the past 12 months has averaged 
approximately 1-5d/unit. 


works power station of the Boots Pure Drug Co. 


New W. H. Allen, 4 MW cross-compound pass-out turbo-alternator set installed at the Beeston 


The steam from the turbines is also 
used in both factories for space heating 
as well as process heating. At Beeston, 
more than half the steam is used for 
processes, even during winter months, 
At Nottingham, about 40°, is used for 
this purpose, the remainder for space 
heating 


Costs of New Plant 

In augmenting the power supply to 
their factories, the choice lay, obviously, 
turbo-alternator set and 


between a new 
public supply. From the capital cost 
aspect importing power to meet the 


growing demand would have required 
the erection of a new substation which 
in turn would have involved alterations 
to the distribution system. Total cest of 


both was estimated at between £40,000 
and £50,000. To install a new turbo- 
alternator of between 4 and 6 MW 


capacity would incur a capital outlay of 
somewhat more than £100,000, apart 
from any additional cost for extending 
the power station, which was estimated 
at adding an extra £20,000. 


| 


It occupies only little more than the space of 


the 30 year-old | MW alternator set it replaced 
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Ihe final decision was for a new 
turbo-alternator set, of a 4 MW rating 
The turbine is a_ twin-cylinder, cross- 


compound, pass-out condensing machine 
manufactured by W. H. Allen and Sons 
Ltd. and the compact design of these 
units is such that the complete set was 
installed little more the space 
occupied by one of the original | MW 
sets it replaces. In this way, it 
possible to avoid extending the build- 
ing which would have been required 
with a conventional in-line set 


n only 


was 


more 


The new set has a h.p. turbine running 
at 6.000 r.p.m. and a Lp. turbine running 
at 4.000 


r.p.m. Both are geared to the 


BTH alternator, which runs at 1,000 
r.p.m. In common with the set installed 
during the war, it generates at 11 kV, 
0-8 p.f. and has air/water cooling. This 
replacement keeps the number of sets 
at Beeston at five, whilst increasing the 
installed capacity to 11-75 MW. exclud- 
ing the 3 MW at Nottingham. 

Cost of the additional unit was about 
£110,000 and although this is twice as 
high as the capital cost estimated for 
obtaining a public supply. Boots have 
indicated that the saving in 
generated compared with purchased elec- 
tricity gives an adequate return on the 
capital outlay. Details have not been 


cost of 
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given, but it seems that they find it 
cheaper by several thousand pounds per 
annum to install their own plant. 
Other requirements for generation are 
conveniently at hand. Cooling water for 
Beeston (2.000 million gall in 12 months) 
is pumped from the nearby Trent navi- 
gation canal and returned further down- 
stream. At Nottingham. most of the 
supply comes from their own boreholes. 
Coal consumption at Beeston is about 


47.000 ton per year; at Nottingham, 
17.000 ton. The entire supply comes 
from local coalfields. one of which 


extends to within a few hundred yards 
of the Beeston works. 


URING the construction or repair 
of electric motors the variety of 
instruments used for the determination 
of the quality and characteristics of the 
materials, the checking of components 
in various stages of assembly, and the 
testing of the completed motor, is quite 
considerable. In many instru- 
ments and the methods of test are those 
which have been used with little change 
over the years. In recent times there has 
been a move towards the development 
of electronic methods and instruments 
for tests which cannot reliably be 
achieved by any other means or for 
which can be carried out more 
efficiently or speedily 
This trend is, perhaps, more advanced 
in America where industry is inclined 


cases the 


those 


to think in terms of “electronics” when- 
ever possible. In a paper read before 
the fourteenth annual Instrument Auto- 


mation Conference at 
autumn, A. ft 


Chicago last 
Hartman, E. M. Sawyer 
and G. V. Mueller. of Robbins and 
Myers Inc., Springfield, described some 
of the devices and methods which have 
been applied with success 


Electronic Rey. Counting 


of rev- 
electronic 


alternative to the use 
and stopwatch, an 
counter has been devised for measuring 
the output frequency of a magnetic 
pick-up, coupled to the motor shaft. 
which generates 60 impulses per revolu- 


As an 
counter 


tion. The counter averages the number 
of impulses per second and displays 
this in digital form as r.p.m. 


The same pick-up can be used in con- 
junction with a cathode-ray oscilloscope 
and camera to give a record of speed 
variations during starting up or under 
sudden load. the variable 
frequency signal being converted to a 
variable voltage applied to one pair of 
plates against a time-base signal across 
the other pair 

As a further 


changes of 


step. a flywheel can be 


coupled to the motor shaft, which will 
extend the 


period from start to full 


ELECTRONIC AIDS TO MOTOR TESTING 


American Experience with New Equipment for Production and Repair 


speed and, since the moment of inertia 
of the flywheel can be calculated, the 
relationship between motor torque and 
speed during running-up can be deter- 
mined with accuracy. 


Torque Speed Curves 

From the above results a  torque- 
speed curve can be constructed but it 
possible to display the curve 
direct on a c.r.o. and to photograph it 
as a permanent record. To achieve this 
two voltage signals are required, one 
of which is directly proportional to the 
speed and the other to rate of change 
of speed. This provides a measure of 
shaft acceleration. which is closely pro- 
portional to the torque developed. These 
conversions are easily obtained by 
established electronic circuits. 

For larger motors an alternative form 
of signal generator. or “transducer,” is 
a small two-phase squirrel-cage induction 
motor coupled to the shaft of the motor 


is also 


under test. By energising one winding 
from a constant voltage. constant fre- 
quency supply. the output from the 


second winding will also be at constant 
frequency but at a _ voltage directly 
proportional to the speed of the motor 
Again, voltage and rate-of-change signals 
can be used to show a_ torque-speed 
curve on a ¢.r.0. 


Starting Time 

The measurement of the period from 
the switching on of current to the time 
at which the motor has reached a pre- 
determined speed can be effected, in the 
case of three-phase induction motors. 
by an electronic timer monitoring the 
current in one of the windings. 

It is, of course, appreciated that the 
initial current on starting is high and 
falls rapidly to a no-load value as the 
rotor speeds up. The timer is set to 
start on the initial surge of current and 
to stop when it has fallen to the no- 
load value. 

The temperature rise in the windings 
with various loads is measured by 
thermo-couples inserted in the windings 


and coupled to a recorder. The load is 
applied by an eddy-current brake or 
dynamometer and the usual method is 
visually to monitor both voltage and 
current and to make such adjustments 
as may be necessary to the brake or 
dynamometer setting to compensate for 
variations in voltage or resistance of the 
windings through changes of tempera- 
ture. Today this can be done with 
greater accuracy and speed, by electronic 
control of the brake setting, at some 
saving in time and cost, 


Surge Testing of Windings 


The testing of windings for defects, 
particularly with repaired motors, is 
always a problem whether it be for 
field or d.c. armature windings in that 
small variations difficult to detect by 
conventional methods may have con- 
siderable effect on the finished motor. 
Moreover. over-voltage tests do not 


always detect incipient weaknesses in 
insulation and may even weaken an 
otherwise healthy condition. 


An electronic surge tester developed 
by Dr Herman R. Weed of the Electrical 
Engineering Dept., Ohio State Univer- 
sity, applies a transient voltage from 
the terminals of a charged capacitor and 
compares the c.r.o. trace with that from 
a healthy winding of similar charac- 
teristics. The magnitude of the capacitor 
voltage is adjustable from 1 to 10 kV 
and the charge and discharge is con- 
trolled by a thyratron firing device which 
transfers the impulse from the test 
standard to the winding under test 
sequentially. the two traces appearing 
superimposed for comparison. 

In another form, similarly charged 
identical capacitors are connected simul- 
taneously across the two windings and 
the traces compared together. In_ yet 
another form the traces are applied. one 
to each pair of plates in the c.r.o. to 
produce a straight line trace where the 
resultant transients are identical or a 
deviation where they are not. This 
detects variations of as little as 5%. 
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LIMIT SWITCH 


SAFETY 


Design should always provide positive mechanical operation 


IMIT switches are applied so widely 

in industry, either for controlling a 
production sequence or as part of a 
safety system, that requirements for their 
safe and reliable operation might easily 
be overlooked. A reminder of these re- 
quirements is provided in the Factory 
Inspectorate’s Report* on electrical acci- 
dents in 1958. It deals in a usefully prac- 
tical manner with the essentials of limit 
switches and interlocks, and gives 
guidance on associated circuit design to 
avoid sneak circuits. 

The first requirement for a limit switch 
is that it shall not fail to operate or, in 
other words, its operation must be posi- 
tive. Examples of positive and non-posi- 
tive operation are provided in Fig. 1, 
which illustrates a typical cam and roller- 
operated limit switch. In the arrange- 
ment shown in A; and A», the switch 1s 
forced into the open, or safe, position 
by the rotation of the cam; in B; and 
Be, however, the limit operation is not 
positive, since the arrangement relies on 
gravity or an internal spring, to lower 
the plunger and open the switch. Such 
an arrangement may readily be defeated 
(as shown in C and D) either by means 
of a wedge inserted between cam and 
roller to hold the switch closed or as a 
result of the switch jamming in. the 
closed position. 


also 


Spring-assisted Operation 

In many however, a simple 
opening action implied in Fig. 1 is 
inadmissable because the speed of switch 
operation may be insufficient; usually 
the contacts are spring-operated to 
obtain a quick break. Such switches 
should still incorporate a positive follow- 


cases. 


available from 
1960. 


* This document, 
in our issue of 7 January, 


HMSO 
The present 


up to guard against weakening or frac- 
ture of the spring. In other words, 
should the spring fail. there will still 
be mechanical opening of the contacts 
The application of a positive follow-up 
to a snap-action limit switch is depicted 
in Fig. 3. 

It is important that the switch or the 
associated moving parts by which it ts 
actuated should be arranged so that this 
mechanical follow-up takes place at 
every switch operation. The spring -is 
therefore employed solely to give a 
quick break and reliance is placed on 
the positive mechanical action to hold 
the switch open. An instance its 
where. on a crane overwind limit switch, 
the lift apphed to the switch was suffi 
cent only to obtain spring opening and 
did not complete the opening operation 
mechanically. The switch operated 
successfully for several years until the 
spring weakened and failed to open the 
switch. As the mechanical follow-up 
position was never attained. the crane 
overwound and the resulting rope break- 
age caused a fatal accident 


cited 


Whilst ensuring that the switch is 
opened. or held open, by a_ positive 
mechanical movement, the operating 


mechanism must not. of course, be so 
arranged so that it moves the closing 
mechanism too far and damages the 
switch. This requirement is particularly 
important where limit switches are used 
to stop a machine. It can be achieved, 
for example. by profiling the cam so that 


the working surface has a_ constant 
radius once the oven position has been 
reached or by providing a level por- 


tion on a ramp. It should be designed, 
however. to accept a reasonable amount 
of overtravel without damage. 


at Ss, was reported more comprehensively 


article is cencerned in greater detail with 


the report’s comments on limit switches and interlocks. 
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Fig. 1. Typical plunger 
limit switch actuated 
by cam and roller 
showing positive and 
non-positive operation 


Fig. 2. Simple limi 
rn switch operated by a 
roller on a_ radial 
arm, held closed by a 
leaf spring 


Fig. 3. Spring iiicor- 
porated in limit 
switch to give snap 
action, backed up by 
positive mechanical 
operation 


Fig. 4. Some simple, 
robust arrangements 
of bars and discs to 
provide interlocking 


Fig. 3 


Apart safeguarding against 
spring failure, the design should ensure 
that the limit switch is not rendered 
inoperative by the failure of a small part 
such as a split pin or adjusting screw. 
An example to illustrate this principle 
is shown in Fig. 2, which represents a 
limit switch of robust construction, here 
operated by a roller on a radial arm, 
and held closed by a leaf spring. With 
the contacts arranged as shown. failure 
of the pin holding the moving contact 
strip to its arm: will cause the switch 
to open and thus fail to safety. Were 
the contact arrangement to be reversed 
(.e., the moving contact above the fixed 
contacts) failure of the vould 
p dropping down onto 
switch and 


screw 
result in the st: 
the contacts to 
create danger 


close the 


interlocks 

Where possible, it is always preferable 
positive mechanical interlock 
between a guard and the main switch or 
isolator, rather than a limit switch. The 
interlock can be quite simply con- 
structed; Fig. 4 shows how two bars, 
two discs, or a bar and a can be 
slotted so that whilst one is moved, the 
other must remain fixed. With such 
devices, it is easy to arrange that while 
the switch is open the guard must 
remain closed and that while the guard 
is open the switch cannot be closed. 

There are other methods of achieving 
the same end. of course. One makes use 
of a rod which slides into a in a 
bar attached to the guard. It is also 
possible to provide a projection on a 


to use a 


disc 


hole 


guard which interlocks with the handle 
ironclad switch suitably 


of an industrial 


placed. 
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Do Defects in Welds Matter? 


ISOLATED FLAWS MAY HAVE LESS SERIOUS EFFECT THAN REPAIRS 


ELDING is a subject which has a 
twofold interest for the electrical 
engineer. In the first case the ever 
extending use of arc welding in industry 
presents a challenge to the 
designer of such equipment and, secondly, 
welding plays a large part jn the fabri- 
cation of electrical equipment these days 
It is recognised that both arc and gas 
welding alike are operations calling for 
considerable skill and care on the part 
of the welder. Post-welding inspection 
may disclose blemishes and _ defects 
visible to the naked eye or beneath the 
surface by X-ray, magnetic or other 
form of detection. To what extent are 
these defects of significance and how far 
is it necessary to rectify them? 

This was the subject of an interesting 
informal discussion at the Society of 
Non-Destructive Examination in London 
on 4 Dec.. when Dr Richard Weck, 
Director of the British Welding Research 
Association. gave his views. He began 
by saying that this was a most complex 
question to which he could not be 
expected to give a simple answer. The 
subject was incompletely understood and 
there was need for much more research 
of a fundamental nature as well as for 
more data on failures in service. The 
BWRA is actively studying the subject. 

It was necessary to differentiate—and 
here he was confining himself to mech- 
anical and not electrical or magnetic 
aspects—between weld defects which 
were to be subject to static loading and 
those which were to withstand fatigue 
conditions arising out of cyclic loads. 

The defect could be considered as a 
reduction in the cross section or load- 


constant 


bearing area which would produce an 
increase of stress, average or nominal, 
dependent on the size of the defect. 
Unless the area of the defect was very 
large, it could be ignored. 

The defect could, however. produce 
a concentration of stresses which might 
even then be unimportant if the material 
was sufficiently ductile and the loading 
was static but where the material was 
being used below its transition tempera- 
ture, the defect might play an important 
part in the initiation of brittle fracture. 

Under conditions of fatigue or cyclic 
overloading the presence of stress con- 
centrations around defects might well 
result in premature fatigue cracks with 
risk of early failure. Despite this, small 
isolated pockets of porosity could well 
have less effect than a repair in the 
form of a cutting out and re-welding, 
since the latter might introduce internal 
sharp corners and discontinuities which 


had been shown to be capable of doing 
more harm than the defect which had 
been removed. Small internal defects 
which needed elaborate equipment to 
detect were probably of least importance. 

Heat treatment to remove stress con- 
centrations after welding might not 
always be advisable. The presence of a 
compressive stress concentration might 
be beneficial; a tensile stress concentra- 
tion adjacent to a defect could be most 
harmful and stress relieving in these cir- 
cumstances was to be recommended. The 
complexity arose in that it was not easy 
to distinguish between compressive and 
tensile stress concentrations. 

On the subject of acceptance codes, 
Dr Weck expressed himself as being 
opposed to them since the basic infor- 
mation available was insufficient to 
justify their drafting and no code could 
be a substitute for a properly trained 
and experienced inspection engineer. 


PACKAGED SUBSTATION SAVES SPACE 


HEREVER an industrial electrical 
system is so widespread as to 
require substantial copper in the m.v. 
cables. considerable savings in capital 
costs and cable losses can be made by 
siting a substation at some convenient 
point where h.v. supply can be stepped 
down and distributed radially 
In considering such a system from the 
economic standpoint, the cost of the 


substation has to be set off against the 
savings 


in m.v. cables. etc.. and it is 


English Electric pack- 
aged substation of 
250 kV rating instal- 
led at Mersey Docks 
and Harbour Board, 
eventually to be in- 
creased to 500 kVA. 
A similar unit of 500 
kVA is shortly to be 
installed at Huntley 
and Palmers at their 
Huyton works 


often the case that the price of trans- 
formers, switchgear and busbars of con- 
ventional pattern is high enough to tilt 
the balance against a system which 
would otherwise have seemed economic. 

To meet such situations the English 
Electric Co. has developed a “packaged” 
substation comprising adjacently coupled 
transformer and medium voltage switch- 
board in a sheet steel enclosure, but 
without h.v. switchgear, in which costs 
have been reduced considerably without 
sacrificing reliability or flexibility. The 
transformer, up to 750 kVA rating, is 
of the “dry” type adequately cooled by 
air circulation through louvres on three 
sides of the transformer compartment. 
Without oil present, fire risks are 
reduced and no fire protection is re- 
quired. Insurance premiums may also be 
reduced. 

The transformer is mounted on rollers 
and may be replaced by units of different 
capacity with the minimum of dis- 
organisation and time. The adjacent 
medium voltage distribution board will 
accommodate up to five outgoing feeder 
switches and the transformer switch, the 
whole being totally enclosed with inter- 
locks on the doors which trip the h.v. 
breaker and isolate the unit immediately 
they are opened. The h.v. breaker may 
be mounted adjacent to the substation or 
on a distant board. 


Attention has also been given to 
weight which has been kept down with 
a view to making it suitable for mount- 
ing within the roof girders of a factory 
where floor space is at a premium. 
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ELECTRICAL TRUNKING — 
the modern surface distribution system 


Channel Conduit is a fully patented system designed to overcome difficulties and disadvantages 
in existing layouts using the ordinary barrel type conduit. As an alternative to multiple barrel 
conduit runs it effects a substantial saving in material and labour. 

It is ideal where a large number of wires are used and is indispensable where future alterations 
and extensions are likely to be required. Used by Government departments including the Admiralty. 
Approved by the Postmaster-General. 

May be run on the surface of walls or ceilings without interference to existing current supply 
and can be painted to match existing colour schemes. Write for leaflet No. R.A.1SS. 


CHANNEL CONDUIT 


THE NEW ADAPTABLE FLOOR 
SYSTEM for office and factory 


“Pancake’’—-a new system designed to overcome the hazards of trailing flexes and cables. 
With the use of this ducting, telephone and lighting points may be extended neatly and safely 
across the surface of the floor. The ducting is enclosed and protected by specially shaped capping 
of tough, hardened rubber. An adhesive can be supplied to fix the under side of the capping to 
the floor. A complete layout, when assembled, forms a neat, inexpensive, but robust system 
capable of standing up to rough usage. Write for leaflet No. P.C.21. 


PANCAF ULC PING 


PATENT NO. 


CHANNEL CONDUITS LTD., STATION ROAD, WINSLOW, BLETCHLEY, BUCKS. Telephone: Winslow 337 


Tranctormere 


We manufacture from 
500 VA to ISO kVA. With 
special emphasis on the 
range 5 kVA to ISO kVA. 


MINIATURISED 
HEAVY DUTY 
INDUSTRIAL 

LIMIT SWITCH 


We are regular 
suppliers of Government 
Departments—National 
Coal Board, Central 
Electricity Generating 
Board and many other 
3 CONTACTOR takings. 


ENGLAND 


Mechanical life tested 
to 19,000,000 operations. 


Rating 2 Amps 250V. 
A.C, Inductive. 

Rating 1 Amp s500V. 
A.C. Inductive. 

Quick make and break. 


DETAILS AND PRICES 
BY RETURN OF POST 


Over 25 years’ experi- 
ence in the manufacture 
of transformers. 


CONTACTOR SWITCHGEAR LTD., 
BLAKENHALL - WOLVERHAMPTON - ENGLAND - Tel: Wolverhampton 25911 
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A Vital contribution to Atomic Power . . 


Photo by courtesy U.K. Atomic Energy Authority 


With the advancement of Atomic 
Power, cables must play an important 
part in the efficiency and reliability 
in the production of Nuclear Energy. 
Only the best is good enough and Wandleside 


Cables are eminently suitable. 


for Nuclear Energy 


WANDLESIDE CABLE WORKS LTD. 106 GARRATT LANE WANDSWORTH LONDON, S.W 18 
One of the FALKS Group Telephone: VANdyke 7544 (7 lines) Telegrams: Wandleside, London 
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Control Gear Glossary 


FOUR-LANGUAGE GUIDE TO USERS OF 
CONTINENTAL EQUIPMENT 


URING the last few vears there has been an increasing import of engineering equipment from the Continent, some 

of it electrical equipment in its own right and some of it general mechanical plant incorporating its own electrical 
drives or control gear. With the creation of the two major economic groups (European Common Market and European 
Free Trade Area), the tendency is likely to grow. Although a large part of this equipment will be provided with English- 
language instruction manuals and the like, there will probably be an increasing number of occasions when the works engineer 
will be faced wiih foreign-language terms inscribed on the equipment. It is to meet such occasions that the following 
glossary has been prepared. It gives only the more common terms and for this reason does not purport to be exclusive. 
Certain terms (such as motor) have been omitted because of their similarity in all four languages. 


Name-plate details, general terms 


English French German Italian Swedish 
speed, r.p.m. Vitesse, rev/m Drehzahl, U/min Velocita di rotazione, Hastighet, v/min 
giri al minuto 
voltage. volts Tension Spannung. V Tensione, voltaggio Spanning, volt 
current Intensite Stromstarke Corrente (Intensita) Strom 
a.c courant alternatif (c.a.) Wechselstrom (WS) Corrente Alternata (c.a) Vaxelstré6m (VS) 
| | Drehstrom (DS) 
d.c. } courant continu (¢.c.) Gleichstrom (GS) Corrente continua (c.c.) Kontinuerligstro6m (KS) 
rating Régime nominal Nennleistung Prestazione (di esercizio) Klass 
load. h.p. | charge. cv Aufnahme. PS Carico, CV Last, h.k. 
frequency, c/s | fréquence, Hz (Hertz) Frequenz, Hz Frequenza. Hz Freqvens, p/s 
power factor | facteur de puissance Leistungsfaktor Fattore di potenza Effekt faktor 
stal étoile Stern stella Stjarn 
delta delta (triangle) Dreieck triangolo Triangel 
inductance | inductance Induktivitat Induttanza Induktans 
capacitance capacite Kapazitat Capacita Kapacitans 
resistance | résistance Widerstand Resistenza Motstand 
reactance | réactance Blindwiderstand Reattanza Reaktans 
calibration étalonnage | Eichung laratura (Calibratura) Kalibrering 
setting réglage | Einstellung Messa a punto. Sattning 
registrazione 
no load (idle) |a vide (repos) Nullast (Leerlauf) Senza carico (a vuoto) Utan belastning (fri) 
full load | pleine charge Vollast Carico pieno Full belastning 
safe load charge de securite Normallast carico di sicurezza Overbelastning 
overload surcharge Ueberlastung , sovraccarico Sakerbelastning 
continuous rating régime permanent Dauerleistung prestazioni diesercizio _-Fortl6pande klass 
per servizio continuato 
intermittent rating régime discontinu | voriibergehende Leistung | prestazioni diesercizio | Avbrytad klass 
per servizio intermittente 
torque ,couple Drehmoment Coppia Vridkraft 
stalling torque couple miximum kritisches Drehmoment  Coppia di ferma Stannvridkraft 
short-circuit }court-circuit Kurzschluss corto circuito | Kortslutning 
starting | démarrage Anlauf avviamento | lgangsattning 
running marche Lauf, Betrieb in marcia Lopning 
connections connexions Verbindungen collegamenti, connessioni Férbindelse 
supply (mains) alimentation (secteur) Netz reti di distribuzione, Stromleverans (stromnat) 
linee principal Ledning (fas) 
line (phase) ligne (phase) Leitung. Leiter (phase) linea (fase) 
neutral (star point) neutre Nulleiter (Nul!punkt) punto neutro | Noll (stjarn punkt) 
earth masse, terre Erde, Masse terra (mettera a terra, | Jord 
masse) | 
efficiency efficacité Wirkungsgrad rendimento (efficienza) Verkningsgrad 
losses pertes Verluste perdite Forluster 
output puissance Leistung, Ausgang potenza sviluppata lillverkning 
operating duty charge normale Bedienungsaufgabe, caratteristiche dimpegio, Verkplikt (start/timma) 
(starts/hr) (demarrages/heure) (Anlasse/st) (numero d’avviamenti 
all’ora) 
gear ratio rapport de denture Getriebe-(Ueber- rapporto degli ingranaggi Utvaxling 
setzungs-) Verhaltnis 
° 
Equipment and Components 
contactor contacteur Einschalter, Automat contatore Kontaktor 
Starter demarreur Anlasser avviatore Startare 
isolator isolateur Isolator sezionatore Franskiljare 
switch interrupteur Schalter interruttore Str6mbrytare 
fuses coupe-circuits Sicherungen fusibili Sakringen 
contacts contacts Kontakte contatti Kontakte 
main contacts contacts principaux Hauptkontakte contatti principali | Huvudkontakte 
auxiliary contacts contacts secondaires Hilfskontakte contatti ausiliari Hjalpkontakte 
spring ressort Feder molla Fjader 
choke (coil) bobine (d’arrét) Drossel (-Spule) bobine d’arresto Stopspole (spole) 
capacitor condensateu! Kondensator condensatore Kondensator 
terminals bornes Klemmen morsetti (terminale) Poler 
rela\ relais | relais relé rela 
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English 
inteplock 


time delay 
thermal! delay 
pneumatic delay 
hydraulic delay 


dash pot 


overload trip 
safety trip 
trip bar 


cam 

rotor 

stator 

irmature 

ield (excitation) 
poles 

winding 
ommutator 

slip ring 

drush 

srushgear 
laminations (stampings) 


slectromagnet 

wire (lead) 

yare Wire 

insulated (covered) wire 


rheostat 


regulator 

‘ontroller 

plug 

socket 

coupler 

coupling 

moulding 

brake 

pushbutton 

remote pushbutton 


adjusting screw 
adjusting knob 
lubrication 

oil 


French 
couplage 


commande a action 
différée 

dispositif thermique a 
action différée 

dispositif pneumatique a 
action différée 

dispositif hydraulique a 
action différée 

dahspot 

déclenchement de 
surcharge 

déclenchement de 
sécurite 

déclencheur 


;came 
rotor 

stator 

nduit 

champ (excitation) 
poles 

enroulment 
-ollecteur 

bague collectrice 
balais 
| porte-balais 

tOles de circuit 

magnetique 

électro-aimant 

fil (conducteur) 

hl nu 

fil isole (fil guipé) 


rhéostat 


regulateur 

controleur 

fiche 

douille. prise 

connecteur 

couplage 

moulage. moulure 

rein 

bouton poussoir 

bouton poussoir de 
t¢élecommande 

vis de réglage 

bouton de reglage 

graissage 

huile 


German 
Verriegelung 


Verzogerung(s-), Zeit 


WarmeverzOgerung 


DruckluftverzOgerung 


HydraulikverzOgerung 


Stossdampfer 


Ueberlastungs-Ausl6sung 


Sicherheits-Auslosung 


Ausléseklinke 


Daumenscheibe 
| Laufer 

Stator 

| Anker 

Feld (Erregung) 
| Pole. Polschuhe 
| Wicklung 


|}Kommutator. Kollektor 


| Schleifring 
| Burste 
Burstenhalterung 


Lamellen (Stanzbleche) 


| Elecktromagnet 
| Leitung 
| blanker Draht 


isolierter (tiberzogener) 


Draht 


Rheostat. elektrisches 


Widerstand 
Regler 
Steurgerat 
Stecker 
Steckdose 
Verbindung 
Kuppelung 
Pressteil 
Bremse 
Druckknopf 
fernsteuernder 

Druckknopf 
Stellschraube 
Einstellknopf 
Schmierung 
Oe!. Schmierol 


Italian 
collegamento con azione 
combinata 
dispositivo ad azione 
ritarda 
dispositivo ad azione 
ritarda termica 
dispositivo ad azione 
ritarda pneumatica 
lispositivo ad azione 
ritarda idraulica 
smorzatore 
scatto di sovraccarico 


scatto di sicurezza 


barra di commando di 
scatto 

}Cammia (eccentrico) 

;ndotto (routa) 

statore 

rotore (armatura) 

| campo (eccitazione) 

| poli 

}uvvolgimento 

lcollettore (a lamelle) 

janello 

ispazzola 

| portaspazzole 

| lamierini 


elettromagnete 
conduttore 

| filo nudo 
'conduttore isolatore 


| reostato 

regolatore 
combinatore 
spina 

presa (di corrente) 
accoppiatore 
accoppiamento 
getto 

freno 

pulsante 
telecommando 


vite di regolazione 
manopola di regolazione 
lubrificazione 

olio 


Swedish 
Forregling 


Fordréjning 
Varmefordréjning 
Pncumatisk fordréjning 
Hyd. aulisk fordréjning 


St6tfangare 
Overbelastnings lésgivare 


Sakerhets lésgivare 


| Losgivarestang 


Nock 

| Rotor 

| Stator 

| Ankere 

| Falt (magnetisiering) 
| Pol 

Spolning 
Kommuator 

| Slap ring 

Borste 

Borste mekanism 
Plateringen (pressningar) 


|Elektromagnet 

| Trad (ledning) 
Blanktrad 

| Isolierad (omspunnad) 

| trad 

| Reostat 


| Regulator 

Kontrollér 
Stickkontakt 
Vaggkontakt 

| Koppling 

| Koppling 

Gjutning 

{Broms 

Tryckknop 
Fjarran tryckknop 


Regelskruv 
Kegelknop 
Smorjning 
Olia 


Control Operations 


on 

off 

start 

Stop 

run 

reset 

hand (manual) 


in 
out 

ip 
lown 
forward 
everse 
fast 
slow 
11st (raise) 
lower 
nch 


crawl 
feed 


slew 
traverse 
travel 
accelerate 
decelerate 
high 

low 


en circuit 

| hors circuit 

| démarrage 

arret 

marche 

i réenclenchement 
main (manuel) 


engage 
dégage 
jleve 
baisse 
avant 
jarriere 
jrapide 
jlent 
| lever (monter) 
jabaisser 
irégler par Ctapes 
successives 
accrocher 
jalimenter 
jrelever 


l|arienter 

\déplacer latéralement 
déplacer 

accélérer 

ralentir 

élevé 

has 


cin 

Aus 

| Anlassen 

Abstellen 

Betrieb, An 

7urtickstellen 

Hand (von Hand 
betatigt) 

ein, hinein 

aus, heraus 

auf. hinauf 

ab. hinab, hinunter 

vor. Vorlauf 

zuruick, Riickgang 

schnell, Schne!lgang 

langsam 

|heben 

isenken 

| Kriechgang 

| 

langsamer Laut 

Zufuhr. Vorschub 


Luv (seite) 


Schwenken 
Querverschieben 
Bewegen, Fahren 
Beschleunigen 
Verlangsamen 
hoch. Hoch- 
niedrig. tief. Tief- 


} inserito 

|disinserito 

lavviamento 

jfermo 

marcia 

risistemare 

mano 

| dentro 

fuori 

su 

| giu 

avant! 

indietro 

iveloce 

jlento, piano 

issare- sollevare 

calare 

spostare (ruotare. 
avanzare) a gradi 

impuntare 

alimentare 

alzare (abbassare) 

| il braccio 

girare 

spostarsi lateralmente 

percorrere 

accclerare 

decelerare 

alto 

basso 


| Aterstalla 
| Hand (manuell) 


Hastig 

| Langsam 

Hissa (upphissa) 
Sanka 

Krypa 


Krala 
Marning 
Vippa 


Svanga 

Overga 

RéGrelse 
Paskvnda 
Minska hastighet 
Hég 

Lag 
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£10 million electric steel-making plant of the United 

Steel Companies Ltd. will each have a rating of 
40 MVA. The first are to be manufactured by GWB 
Furnaces Ltd., and they will be of Demag design, although 
apart from the regulator they will be entirely of British 
manufacture. When the United Steel Co. scheme is com- 
pleted in five years’ time, the Dudley, Worcestershire, 
branch of Steel, Peech and Tozer will have six of these 
furnaces which will replace 21 open-hearth furnaces. 
The installation will rate as the largest electric steel-making 
plant in the world, with an output of 1,350,000 ingot tons 
of steel a year. The first furnace is to begin operation 
in 1963. 


B00 it arc furnaces for the recently announced 


Furnace Details 


Each furnace shell will have an internal diameter of 
24 ft, a nominal capacity of 150 tons, and will be capable 
of melting at the rate of one ton/minute. In practice, 
the furnaces will be used for a minimum of 110 tons 
ingot weight. Construction of the furnaces will follow 
the well-known “Demag” king pin or gantry design, in 
which the roof is the only item lifted from the shell when 
the top charging takes place (Fig. 1). The weight of the 
electrode equipment is permanently carried by the gantry, 
which after raising the roof swings aside for furnace 
charging around the king post. Roof raising is by 
hydraulic cylinder and the gantry is swung aside by an 
a.c. motor and gear train. Shell and gantry are mounted 
on a platform which is supported by three arc-shaped 
rockers, which allow the furnace to tilt forward 45° for 
pouring and 15° backwards for slagging. The drive for 
tilting will be by means of d.c. motors through a gear 
train to pendant pin racks attached to the underside of 
the furnace. 


To facilitate the initial melt, shell rotation is incor- 
porated and will allow the drilling of the scrap in three 
positions of each electrode. Rotation is 40° either side 
the normal electrode position, and this rotation is provided 
by means of an a.c. motor and gear train. 


Electrical Design 


One of the serious shortcomings of the modern high- 
powered arc furnace is the uneven lining wear due to 
a hot spot which appears around the centre electrode 
and to a lesser extent one of the other two electrodes 
will also have a minor hot spot. This undesirable state 
of affairs is caused by the shorter length of busbar work 
to the centre phase and by the unequal mutual inductance 
between the phases causing the arc voltages to be unequal. 
These furnaces will embody a patented feature of De 
Roll (Switzerland) whereby the delta will be closed on 
the electrodes, so that all busbar work from the trans- 
formers is compensated by the full interleaving of the 
flow and return bars. 


F 


Are furnaces tor 
largest electric steel plant 
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While GWB are in a position to offer hydraulic or 
static magnetic amplifier or rotating regulators for con- 
trolling the electrodes, an hydraulic system has been 
chosen in this instance because of its high speed of 
response. The regulator is a true impedance type; in 
principle is not unlike the ordinary moving-coil loud- 
speaker. An aluminium former carrying the current and 
potential windings relative to the arc condition operates 
in a strong magnetic field provided by a d.c. magnet, 
and moves in accordance with the variations in the values 
of the current and potential components. A servo oil- 
control valve is connected to this former so that move- 
ment of the latter controls the flow of oil to the hydraulic 
valve regulating the electrode position. The windings 
being air-cored have a high rate of response and the 
sensitivity is of a very high order. 

Power for the arcs will be provided by a three-phase 
transformer which will follow modern design tendencies. 
On-load tap changing will be provided in a regulating 
transformer which feeds into a fixed ratio stepdown 
transformer. Both transformers are contained in the same 
tank and are forced-oil-cooled through external water- 
cooled heat exchangers. Two coolers, each capable of 
dealing with the full-load losses of the transformer, are 
provided. The incoming supply will be 33 kV three-phase, 
50 c/s and the maximum arc voltage will be 565 volts. 


Fig. |. 
top charging. 


Roof of furnace, including electrodes, swung clear to permit 
The roof is permanently carried on a gantry 


- 
oooooo 
oO 
qr 
: 
pee 


Electrical Times, 21 January, 1960 


English French German Italian Swedish 
inteplock couplage Verriegelung collegamento con azione Forregling 
combinata 
time delay commande a action Verzogerung(s-), Zeit- dispositivo ad azione Fordréjning 
différée ritarda 
thermal! delay dispositif thermique a Warmeverzogerung dispositivo ad azione Varmefordréjning 
action différée ritarda termica 
pneumatic delay dispositif pneumatique Druckluftverz6gerung dispositivo ad azione Pocumatisk fordréjning 
action différée ritarda pneumatica 
hydraulic delay dispositif hydraulique a |HydraulikverzOgerung lispositivo ad azione Hyd. aulisk fordréjning 
action différée ritarda idraulica 
dash pot dahspot Stossdampfer smorzatore S.6tfangare 
overload trip déclenchement de Ueberlastungs-Auslésung! scatto di sovraccarico Overbelastnings losgivare 
surcharge | 
safety trip déclenchement de Sicherheits-Auslésung scatto di sicurezza | Sakerhets lésgivare 
sécurité 
trip bar | déclencheur Ausloseklinke barra dicommando di Lésgivarestang 
| scatto 
cam jcame Daumenscheibe -amma (eccentrico) Nock 
rotor rotor | Laufer 'indotto (routa) | Rotor 
stator stator Stator | Statore Stator 
irmature nduit | Anker }rotore (armatura) | Ankere 
ield (excitat: champ (excitation) Feld (Erregung) | campo (eccitazione) | Falt (magnetisiering) 
poles poles | Pole, Polschuhe | poli | Pol 
winding enroulment | Wicklung |uvvolgimento Spolning 
ommutato! -o}lecteur Kommutator. Kollektor | collettore (a lamelle) Kommuator 
slip ring bague collectrice | Schleifring lanello | Slap ring 
drush | balais | Burste ispazzola Borste 
yrushgear | porte-balais Burstenhalterung | portaspazzole Borste mekanism 
jaminations (stampings) | t6les de circuit Lamellen (Stanzbleche) 
magnétique 
:lectromagnet électro-aimant | Elecktromagnet | clettromagnete |Elektromagnet 
wire (lead) fil (conducteur) Leitung |conduttore (ledning) 
yare wire fil nu ; blanker Draht | filo nudo Blanktrad 
insulated (covered) wire / fil isole (fil guipé) lisolierter (iiberzogener) |conduttore isolatore | Isolierad (omspunnad) 
Draht | trad 
rheostat rhéostat Rheostat. elektrisches | reostato | Reostat 
Widerstand 
regulator régulateur Regler regolatore | Regulator 
-ontroller contréleur Steurgerat combinatore Kontrollér 
plug \ fiche Stecker spina Stickkontakt 
socket | douille. prise Steckdose presa (di corrente) Vaggkontakt 
soupler ,;connecteur Verbindung accoppiatore | Koppling 
coupling couplage Kuppelung accoppiamento | Koppling 
moulding moulage, moulure Pressteil getto Gjutning 
brake frein Bremse freno | Broms 
pushbutton bouton poussoir Druckknopf pulsante | Tryckknop 
remote pushbutton bouton poussoir de fernsteuernder telecommando Fjarran tryckknop 
t¢lécommande Druckknopf 
idjusting screw vis de réglage Stellschraube vite di regolazione Regelskruy 
adjusting knob bouton de reglage Einstellknopf manopola di regolazione Kegelknop 
lubrication graissage Schmierung lubrificazione Smorjning 
oil hinle Oe!. Schmierol olio Olia 


|lamierini | Plateringen (pressningar) 
| 


Control Operations 


on en circuit cin | inserito Pa 
oft | hors circuit Aus disinserito Av 
start | démarrage Anlassen ;avviamento Start 
stop arrét Abstellen fermo Stop 
run | marche Betrieb, An marcia Lopa 
reset réenclenchement 7uriickstellen risistemare Aterstalla 
hand (manual) main (manuel) Hand (von Hand amano Hand (manuell) 

betatigt) | 
in jengage ein, hinein | dentro 
out dégage 1us, heraus fuori 
ip |leve hinauf su 
jown baisse ab. hinab, hinunter | Ned 
forward avant vor. Vorlauf avanti | Férvag 
everse jarri¢re zuruck, Riickgang indietro |Omvand 
fast jrapide schnell, Schnellgang jveloce | Hastig 
slow ilent langsam llento, piano | Langsam 
wist (raise) lever (monter) heben issare- sollevare ' Hissa (upphissa) 
lowe! |abaisser isenken calare Sanka 
inch jrégler par étapes | Kriechgang spostare (ruotare. | Krypa 

successives | avanzare) a gradi 
crawl accrocher langsamer Lauf impuntare Krala 
feed jalimenter Zufuhr. Vorschub alimentare 'Marning 
iuff jtelever Luv (seite) alzare (abbassare) Vippa 
| il braccio 

slew |orienter Schwenken girare Svanga 
traverse jdéplacer lateralement Querverschieben spostarsi lateralmente Overga 
travel ' déplacer Bewegen, Fahren percorrere Roérelse 
accelerate accélérer Beschleunigen accelerare Paskynda 
decelerate ralentir Verlangsamen decelerare Minska hastighet 
high élevé hoch. Hoch- alto Hég 
low has niedrig. tief. Tief- basso Lag 
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£10 million electric steel-making plant of the United 

Steel Companies Ltd. will each have a rating of 
40 MVA. The first are to be manufactured by GWB 
Furnaces Ltd., and they will be of Demag design, although 
apart from the regulator they will be entirely of British 
manufacture. When the United Steel Co. scheme is com- 
pleted in five years’ time, the Dudley, Worcestershire, 
branch of Steel, Peech and Tozer will have six of these 
furnaces which will replace 21 open-hearth furnaces. 
The installation will rate as the largest electric steel-making 
plant in the world, with an output of 1,350,000 ingot tons 
of steel a year. The first furnace is to begin operation 
in 1963. 


B00 nin arc furnaces for the recently announced 


Furnace Details 


Each furnace shell will have an internal diameter of 
24 ft, a nominal capacity of 150 tons, and will be capable 
of melting at the rate of one ton/minute. In practice, 
the furnaces will be used for a minimum of 110 tons 
ingot weight. Construction of the furnaces will follow 
the well-known “Demag” king pin or gantry design, in 
which the roof is the only item lifted from the shell when 
the top charging takes place (Fig. 1). The weight of the 
electrode equipment is permanently carried by the gantry, 
which after raising the roof swings aside for furnace 
charging around the king post. Roof raising is by 
hydraulic cylinder and the gantry is swung aside by an 
a.c. motor and gear train. Shell and gantry are mounted 
on a platform which is supported by three arc-shaped 
rockers, which allow the furnace to tilt forward 45° for 
pouring and 15° backwards for slagging. The drive for 
tilting will be by means of d.c. motors through a gear 
train to pendant pin racks attached to the underside of 
the furnace. 

To facilitate the initial melt, shell rotation is incor- 
porated and will allow the drilling of the scrap in three 
positions of each electrode. Rotation is 40° either side 
the normal electrode position, and this rotation is provided 
by means of an a.c. motor and gear train. 


Electrical Design 


One of the serious shortcomings of the modern high- 
powered arc furnace is the uneven lining wear due to 
a hot spot which appears around the centre electrode 
and to a lesser extent one of the other two electrodes 
will also have a minor hot spot. This undesirable state 
of affairs is caused by the shorter length of busbar work 
to the centre phase and by the unequal mutual inductance 
between the phases causing the arc voltages to be unequal. 
These furnaces will embody a patented feature of De 
Roll (Switzerland) whereby the delta will be closed on 
the electrodes, so that all busbar work from the trans- 
formers is compensated by the full interleaving of the 
flow and return bars. 
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While GWB are in a position to offer hydraulic or 
static magnetic amplifier or rotating regulators for con- 
trolling the electrodes, an hydraulic system has _ been 
chosen in this. instance because of its high speed of 
response. The regulator is a true impedance type; in 
principle is not unlike the ordinary moving-coil loud- 
speaker. An aluminium former carrying the current and 
potential windings relative to the arc condition operates 
in a strong magnetic field provided by a d.c. magnet, 
and moves in accordance with the variations in the values 
of the current and potential components. A servo oil- 
control valve is connected to this former so that move- 
ment of the latter controls the flow of oil to the hydraulic 
valve regulating the electrode position. The windings 
being air-cored have a high rate of response and the 
sensitivity is of a very high order. 

Power for the arcs will be provided by a three-phase 
transformer which will follow modern design tendencies. 
On-load tap changing will be provided in a regulating 
transformer which feeds into a fixed ratio stepdown 
transformer. Both transformers are contained in the same 
tank and are forced-oil-cooled through external water- 
cooled heat exchangers. Two coolers, each capable of 
dealing with the full-load losses of the transformer, are 
provided. The incoming supply will be 33 kV three-phase, 
50 c/s and the maximum arc voltage will be 565 volts. 


Fig. |. Roof of furnace, including electrodes, swung clear to permit 
top charging. The roof is permanently carried on a gantry 
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from our correspondents abroad 


CANADA 
Looking Ahead 


The question of providing additional 
power capacity for the southern interior 
region of British Columbia is now 
under active consideration by the pro- 
vincial Power Commission. It is esti- 
mated that further sources will be re- 
quired by 1965. The Clearwater River 
system, north of Kamloops, which has 
over | million h.p. available through 
stage-by-stage development, is likely to 
be lowest in cost. The Commission is 
also. studying possibilities of the 
Homathko, Kokish and Ucona River 
systems for future potential for Van- 
couver Island. Forecasts have indicated 
that the 51,500 h.p. potential of the 
Kokish River at the north end of Van- 

Island will be needed in late 
Unless other sources of supply 
materialise this project will likely be 
part of the provincial Government's 
recently announced North Vancouver 
Island development policy. 


couver 
1964. 


Rural Subsidy 

Financial assistance is to be provided 
by the British Columbia Government 
in extending electricity service to rural 
areas by the BC Power Commission. 
It is anticipated that the subsidy will 
permit the connection of 3,000 remote 
consumers over a_ three-year period. 
Capital costs of the three years’ work 
are expected to reach $4,000,000. The 
subsidy to meet operational losses will 
be an annual cost to the provincial 
Government not exceeding $200,000. The 
plan is expected to take electrical service 
to between 80 and 90 communities which 
do not now enjoy such service. Financial 
assistance will be provided where the 
capital cost of extending service is more 
than $800 per customer. A ceiling of 
$1,600 per customer is set on capital 
costs. but this may be exceeded if the 
customer agrees to meet the costs over 
$1,600. 


BRITISH GUIANA 


Supply Investigation 

Supply officials in Georgetown, British 
Guiana, are now awaiting the publica- 
tion of the report of the Public Com- 
mission which has recently been inves- 
tigating the severe breakdown of the 
plant of the Demerara Electric Co. That 
breakdown, which started last Septem- 
ber, giving Georgetown its worst black- 


out since the war, has continued to 
affect a number of areas for many 
months. The breakdown, due to a 
mishap to a large boiler, put two-thirds 
of the company’s generating plant out 
of action. At one period the city banks 
were being given a supply from mid- 
night to 6 a.m. to enable them to keep 
their books in order, but the breweries 
were not getting enough power to 
enable them to brew! The aid of Mr 
H. G. Frampton, M.Le.£., formerly 
deputy chief safety officer to the CEA, 
has been invoked, and he is now acting 
as Controller of Electricity, his duties 
being concerned with the rationing of 
available electricity supplies. Meantime 
the Government have acted by obtaining 
two small mobile generating sets from 
the USA, as we reported on 10 Dec. 
There are some in Georgetown, who 
consider that the Demerara Electric Co. 
have not adequately fulfilled their 
obligations, and it is suggested that the 
undertaking should be taken over. Some 
negotiations have already been com- 
menced in this direction, but in any 
event plans must soon be made to pro- 
vide for normal expansion of the under- 
taking’s generating capacity. 


BRAZIL 
Plant Wanted 


A new generating station with three 
33 MW sets is to be built on the Tiete 
River, near Bariri, for the Companhia 
Hidroelectrica do Rio Pardo, which is 
controlled by the State of Sao Paulo, 
Brazil. Approaches are now being made 
to firms for the supply of the necessary 
equipment. 


ARGENTINA 


Nuclear Survey 

After the results of the general power 
survey for Argentina now being made by 
the International Bank have been evalu- 
ated, the question of possible nuclear 
power is to be considered. The Inter- 
national Atomic Energy Agency is soon 
to send a mission to Argentina to carry 
out this survey of nuclear power needs. 


U.S.A. 


Protest at Low Bid 

Official protest has been lodged by the 
English Electric Co. with the US Bureau 
of Reclamation, concerning the low 
tender of the Baldwin-Lima-Hamilton 


Corporation for the supply of eight 
hydraulic turbines for the Glen Canyon 
Dam, Arizona. English Electric submitted 
the lowest tender (of $6,214,550), with 
Baldwin-Lima-Hamilton second (at 
$6,392,000). The latter might claim the 
6%, differential allowed to American 
producers under the Buy American Act, 
but English Electric allege that under the 
Baldwin-Lima-Hamilton proposal | over 
50° of the work on the turbines would 
be carried out by the Belgian associate 
company, Societe Anonyme Cockerill- 
Ougree Seraing. But Baldwin-Lima main- 
tain that the latter company would pro- 
vide only 42:7% of the work, just suffi- 
cient to come inside the 50% limit 
allowed. 


NIGERIA 


UN Investigation 

The United Nations Organisation has 
announced that it plans to spend 
$1 million to study the feasibility of a 
multi-purpose dam on the Niger River, 
in Western Nigeria. The Electricity Cor- 
poration of Nigeria has already carried 
out several surveys. 


POLAND 
Copper Wire 


The first section of equipment under 
a £23 million railway electrification con- 
tract was recently dispatched to Poland 
by British Insulated Callender’s Con- 
struction Co. Ltd., one of the three 
British firms concerned. The first con- 
signment consisted of 83 drums of 
100 sq mm grooved copper trolley wire, 
29 drums of 107 sq mm similar wire, 
and 15 drums of 19 strand hard-drawn 
bare cadmium copper wire. A second 
consignment of 200 metric tons of 
100 sq mm wire was shipped a few days 
later. This is part of a _ contract, 
announced last July, under which BICC, 
English Electric and Metropolitan- 
Vickers Electrical Co. were to supply 
o.h. line equipment and 20 electric 
locomotives, in addition to granting a 
licence for the manufacture of similar 
locos in Poland. 


EGYPT 


More Russian Aid 

Russia is to undertake work for the 
second stage of the Aswan High dam 
scheme (which includes the power 


wa 
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station), it was revealed on Monday. 
The news has not come as a surprise 
in many quarters, for it was evident that 
the revised plan put forward by the 
Russian engineers virtually comprised a 
merging of stages I and II, apart from 
the question of financing. No figure has 
yet been given of the amount of Russian 
credit being granted to Egypt under the 
latest agreement. 


INDIA 
Production Speed-up 


Broad agreement on the proposed 
speed-up of the second and third stages 
of construction of the heavy electricals 
factory at Bhopal was reached by Lord 
Chandos, chairman of AEI, and Mr 
M. M. Shah, Indian Minister of State 
for Industry, during the former’s present 
visit to India. We reported last week 
that the Government had decided to 
expedite the later stages of the scheme. 
Mr Shah last week stated that half 
of India’s estimated requirements of 
heavy electrical equipment by the end 
of the third Five-Year Plan would be 
met by the Bhopal plant. He added that 
in addition to this project, similar 


plants were proposed for India with 
Russian and Czechoslovak co-operation. 


NEW ZEALAND 


Aluminium Scheme 

Signing of the agreement on the first 
exploratory stage of a new aluminium 
smelting industry in South Island, took 
place at Wellington earlier this week. 
Senior directors of Consolidated Zinc 
of Australia signed the agreement, along 
with the Premier of New Zealand. The 
project involves the construction of a 
hydro-electric plant, and the agreement 
provides for a detailed engineering sur- 
vey to be taken of the Te Anau Mana- 
pouri lakes system. As part of the 
scheme the Consolidated Zinc Co. had 
earlier considered the possibility of 
power development in Australia or New 
Guinea, but they have apparently now 
decided that sites there could not offer 
low cost power and suitable scope for 
development. The company is to mine 
the huge bauxite deposits in Queensland, 
but because Australian regulations pro- 
hibit the shipment of raw bauxite out 
of that country. it is to be developed 
on the spot to first-stage alumina. The 
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latter would then be shipped to New 
Zealand for smelting. Officials in New 
Zealand have estimated that the cost of 
power from Lake Manapouri would be 
not more than 0:2d per unit, compared 
with about O-8d for a coal-fired station 
or 0°Sd for an alternative hydro-electric 
s-heme. The present plan would involve 
raising the level of Lake Manapouri 
100 ft and joining it with Lake Te 
Anau, which is now 80 ft above Mana- 
pouri and separated from it by a 
narrow strip of land. Engineers claim 
that the scheme would not spoil Mana- 
pouri, which is regarded as one of New 
Zealand’s most beautiful lakes. 


New North Island Station 

Tenders are soon to be called for the 
supply of two 35 MW turbo-generators, 
plus associated plant, for the new 
Matahina power station which is to be 
built on the Rangitaiki River for the 
New Zealand Electricity Department. 
rhis station intended to supply power 
in North Island by 1965, was approved 
by the Government last September, 
when it was decided that from technical 
data prepared, it was preferable to the 
alternate Kaituna scheme. 


Remote controlled from Sydney, NSW, 
498 miles away, the Warragamba hydro- 
electric station, which was put into com- 
mission recently, has one 50 MW Eng- 
lish Electric turbo-generator. That com- 
pany also supplied transformers, switch- 
gear and control gear. Designed and 
supervised by the New South Wales 
Electricity Commission the station was 
built in three years at a cost of £3 mil- 
lion. Part of the Warragamba dam which 
is mainly intended to provide water 
requirements for Sydney, the station 
operates on surplus storage. To meet 
threats of possible floods, the power 
station's walls rise to 140 ft above the 
river level. The walls are 10 ft thick and 
the roof waterproofed. Our picture above 
shows the dam, while the 132 kV 
switchyard is seen on the right 


SO MW HYDRO 
STATION REMOTE 
CONTROLLED 
FROM SYDNEY 
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' eb sonalities in the industry 


Mr W. Lionel Fraser 


Chairman of Babcock and Wilcox Ltd. 
for nearly ten years, Mr W. Lionel 
Fraser, C.MG., is to retire from the 
board after the company’s annual 
general meeting on 26 May, as he 
earlier intimated. Sir Kenneth Hague, 
M.I.MECH.E., now deputy chair- 
man, will take over the chairmanship 
and Sir Reginald Verdon Smith, 3.P., 
B.C.L., M.A., iS to become deputy chair- 
man. In acknowledgment of Mr Fraser's 
services it is proposed to create the 
position of president of the company 
and to invite him to accept the appoint- 
ment. Before joining Babcock’s, Mr 
Fraser was a joint deputy chairman of 
Tube Investments Ltd. He remains chair- 
man of other concerns. Sir Kenneth 
Hague joined Babcock and Wilcox in 
1923 as a combustion and operating 
engineer. He became chief of the Project 
Dept. in 1928 and technical liaison 
officer with the US company in New 
York in 1930. Returning to this country 
he subsequently held the posts of general 
sales manager: director and general sales 
manager; deputy managing director; 
managing director in 1945, and deputy 
chairman and managing director in 1950. 
He is currently president of the En- 
gineering and All'ed Emplovers’ National 
Federation. an office he relinquishes at 
the end of February. He has also served 
on many other bodies, including the En- 
gineerine Advisory Council, and the 
Grand Council of the FBI. 


Lord Plowden has been appointed 
chairman of British Aluminium Co. Sir 
Ivan Stedeford has resigned his director- 
ship and been appointed alternate direc- 
tor to Lord Plowden. 

Mr G. L. Knight has been appointed 
assistant to the director of the Scientific 
Instrument Manufacturers’ Association. 


Mr J. E. C. Bailey, C.B.E., M.1EX., 
chairman and managing director of 
Baird and Tatlock (London) Ltd. and 
Hopkin and Williams Ltd., will leave the 
UK by air on 30 Jan. in order to visit 
the companies’ branches, agents, repre- 


Sir Kenneth Hague 


Mr F. H. Shrimpton 


sentatives and customers throughout 
East, Central and South Africa. 

Mr F. H. Shrimpton, M.1.s.M.4., has 
been appointed home service manager 
to AEI-Hotpoint Ltd. He joined BTH 
as an apprentice in 1927, and from 1934 
was concerned with f.h.p. motor sales 
and special contract work. Between 1947 
and 1949 he was Hotpoint’s district 
office manager at Birmingham, and until 
1953 was factory superintendent at 
Premier Wks, Birmingham, of which he 
became manager. He was appointed 
Southern Division sales manager in 
1956 and in December of the following 
year became marketing manager, small 
appliances. 

Mr William McKay, director and 
chief engineer has been appointed man- 
aging director of La Mont Steam 
Generator, succeeding Mr A. E. L’Her- 
minier, who is continuing as chairman. 

Mr A. Cusins has been appointed 
manager of the London office of Belliss 
and Morcom Ltd., as from 1 Feb. 

Mr H. Hardman, m.pP.0.A., has been 
appointed assistant secretary (purchas- 
ing, contracts and stores) in the regional 
secretary's department of the Southern 
South Western and South Wales Region 
of the CEGB (*ESH page 55). Since 
1948 he has been purchasing officer to 
the South Western Division, and earlier, 
was with the CEB staff in Bristol. 

Secretary of the North Western Elec- 
tricity Board since February, 1948, Mr 
J. W. Chant, M.L.S., F.C.C.S., is retiring 
from the service of the board (*ESH, 
page 147). Mr Chant, who is aged 53, 
served with the Yorkshire Electric 
Power Co. from 1937 until nationalisa- 
tion of the industry, initially as legal 
assistant. He became assistant secretary 
in 1938, and, on the retirement of Mr 
J. J. H. Stansfield in 1939, became 
secretary of that company and, with the 
exception of Electricity Hse Ltd., of its 
associated companies. Articled in Lon- 
don, he was admitted a solicitor in 1927, 
and was managing clerk with a firm of 


Mr E. W. Batho 


Mr C. A. P. Cannon 


solicitors in Leicester until 1930, when 
he was appointed assistant solicitor on 
the staff of the town clerk of Sheffield. 

London manager of Erskine Heap and 
Co. Ltd.. Mr E. Jackson, A.M.1£.£., has 
retired after 40 years’ service in that 
position. He still remains a director. 
His successor as London manager is 
Mr E. W. Batho, A.M.1.£.£., who has 
been Mr Jackson’s deputy since the end 
of the war. Mr Batho served his 
apprenticeship at the BTH Willesden 
switchgear works, receiving technical 
training at the Regent St Polytechnic. 
He subsequently spent two years with 
English Electric Co. Ltd. at Stafford in 
switchgear engineering, and a year with 
Johnson and Phillips Ltd. on cable 
research, before joining Erskine Heap 
in 1935, 

Production manager of Measuring 
Instruments (Pullin) Ltd. since 1953, 
Mr C. A. P. Cannon has now been 
appointed assistant to the managing 
director, Mr J. P. Steward. During the 
20 years he has been with the firm, 
Mr Cannon has acquired practical 
experience of the workings of most of 
its sections, including the instrument 
testing department, the drawing office, 
planning and_ scheduling and _ the 
development department. From time to 
time he has supplemented this by 
attending specialist courses in instrumen- 
tation. In addition to his new duties, 
Mr Cannon will continue to act as pro- 
duction manager of MIP’s works at 
Acton. 

Mr J. C. Moston, director and joint 
genera! manager of Connollys Ltd. has 
been elected chairman of the Cable 
Makers’ Association. Other new chair- 
men are Mr C. H. Broughton Pipkin, 
A.M.I.MECH.E., M.LE.E., manager (home 
sales) British Insulated Callenders’ 
Cables Ltd.. for the Mains Cable Manu- 
facturers’ Association (Super Tension), 


* Denotes revision to the “Electricity 
Supply Handbook, 1959.” 
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and Mr A. Clitherow for the Rubber 
and Thermoplastic Cable Export Group. 


Mr W. H. Smith is to retire from 
chairmanship and from the board of 
Allied Ironfounders Ltd. on 31 March. 
Mr Smith has been over 60 years in 
the industry and was one of the original 
members of the board when the present 
holding company was formed in 1929. 
The new chairman will be Mr G. S. 
Steven, now vice-chairman and joint 
managing director, who will continue 
as joint managing director with Mr H. C. 
Wilson Benneits. 

The honorary degree of Doctor of 
Science of Liverpool University is to 
be conferred on Prof N. F. Mott, F.R.S., 
Cavendish Professor of Experimental 
Physics on 30 April. 

Mr R. H. Hensman, F.c.1.S., deputy 
secretary of Cable and Wireless Ltd., has 
been appointed secretary with effect 
from | Feb., in succession to Mr F. H. 
Lansbury, 0.8.£., F.C.1.S., who, having 
passed the age of retirement, will 
relinquish the position at the end of 
this month after 39 years’ service. Mr 
H. A. Cox, M.B.E., A.C.LS., assistant sec- 
retary, has been promoted to deputy 
secretary, and Mr A. A. Willett, A.c.1.s., 
of the secretary’s office, to assistant 
secretary in place of Mr Cox. 


Dne to increased activities in other 
directions, Mr W. Corfield has _relin- 
quish his Lancashire and Cheshire 
agency with Radiovisor Parent Ltd. The 
company is in the process of opening its 
own northern office under the direction 
of Mr A. C. Stewart, A.M.LE.E., who will 
be assisted by Mr D. A. Dawson. This 
office will be responsible for all sales 
in the north of England. 


The EAW Diploma in_ Electrical 
Housecraft has been awarded to Mrs 
E. G. Johnson, Midlands Electricity 
Board, Worcester, and to Miss H. Reeves, 
South Eastern Electricity Board, Oxted. 


AEI (Rugby) Ltd., formerly the 
British Thomson Houston Co. Ltd., 
announce the appointment of Mr D. 
Edmundson, 8.SC., M.LE.E., as general 
manager, Rugby Works. This will 
enable Mr H. E. Cox, who has been 
general manager since 1957, to devote 
his time to the duties of deputy director 
of manufacture. Mr Edmundson, a native 
of Gateshead-on-Tyne, was educated at 


Mr D. Edmundson 


Mr H. Cartwright 


Saffron Walden and Rugby College of 
Technology and Arts (now Rugby Col- 
lege of Engineering Technology) and 
served an engineering apprenticeship 
with BTH. In 1934, he became a design 
engineer in A.C, Engineering Depart- 
ment, Rugby, and liaison engineer with 
Motor Department, Rugby, and liaison 
engineer with Motor Department, 
Trafford Park, Manchester. In 1940 he 
was appointed head of the electrical 
laboratory, and in 1946 test engineer, 
Rugby Works, eventually becoming 
superintendent, Test Department. In 
1957, Mr Edmundson was appointed 
assistant manager—manufacturing, being 
promoted manager—manufacturing on 
1 Jan., 1959. On behalf of the company 
he has visited USA, Switzerland, France 
and Germany. A past secretary and 
chairman of the Rugby sub-centre of 
the IEE, he is now chairman of ‘the 
Engineering Advisory Committee, Rugby 
College of Engineering Technology. 

At present serving as deputy director 
of industrial power in the U.K. Atomic 
Energy Authority's Development and 
Engineering Group at Risley, Mr H. 
Cartwright, M.B.E., M.A., A.M.I.MECH.E., 
A.M.LE.E., has been promoted to director 
of industrial power. Educated at Wil- 
liam Hulme Grammar School, Manches- 
ter, and at St. John’s College, Cambridge, 
where he took a First Class Honours 
degree in the Mechanical Sciences Tripos 
in 1940. From 1942 to 1946 he was a 
signals officer on ground radar stations 
in the RAF, reaching the rank of Flight- 
Lieutenant. After periods with the Decca 
Navigator Co. and the English Electric 
Co., he joined the Atomic Energy 
Division of the Ministry of Supply at 
Risley in 1949 as a design engineer. In 
1954, on the formation of the Atomic 
Energy Authority, Mr Cartwright be- 
came an assistant chief engineer in the 
Authority’s Industrial Group at Risley. 
He was promoted to chief engineer in 
1955, assistant director in 1956, and 
became deputy director of industrial 
power in 1958. 

Mr John L. Lutyens has joined the 
Pressed Steel Co. as group director of 
research. 

Mr J. D. H. Howden has been 
appointed joint managing director of 
James Howden & Co. Ltd. 

Mr C. R. B. Townend, secretary of 
Belling and Lee Ltd., has been 
appointed to the board of 
executive directors of the com- 
pany. 

Manchester manager for the 
Dictaphone Co. Ltd. since 1957, 
Mr J. Sutton has been pro- 
moted to northern divisional 
manager. At Manchester he is 
succeeded by Mr R. Wightman. 

The BBC announces the 
appointment of Mr W. L. 
Nicoll, 4.M.1.£.£., as engineer- 
in-charge of the Kirk o’ Shotts 
television and vhf sound broad- 
casting station, in succession to 
the late Mr J. Cleland. Mr 
Nicoll joined the Corporation 
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in 1937 as a maintenance engineer at 
the Burghead transmitting station. He 
has held the post of assistant engineer- 
in-charge of the Kirk o’ Shotts station 
since it was opened in March, 1952. 
Mr Alan J. Marles, B.SC., A.C.G.L, 
A.M.I.MECH.E., has been appointed tech- 
nical manager of Ransome and Marles 
Bearing Co. Ltd. as from 1 Feb. 


Among those who have agreed to 
serve on the Advisory Council on the 
Employment of Prisoners, just set up by 
the Home Office, is Mr J. A. Crabtree, 
managing director of J. A. Crabtree and 
Co. Ltd. 

Moffats Ltd. have now appointed five 
new sales representatives. They are: Mr 
C. A. W. Baynham for Bristol and the 
West Country; Mr J. Grahame, based 
on Nottingham, covering the northern 
part of the East Midlands Electricity 
Board area and Yorkshire; Mr K. A. 
Warden, based on Nottingham, covering 
the southern part of the E. Midlands 
Board and parts of the Eastern Elec- 
tricity Board; Mr A. J. Cartwright, based 
on Wolverhampton, covering the Mid- 
lands Electricity Board area; and Mr 
J. Sheppard, based on Blackpool and 
covering Merseyside and Lancashire. 


BRITISH STANDARDS 


Electrically conducting rubber flooring. 
B.S, 3187:1959. Price 4s. A new standard 
which has been produ.ed to meet the 
requirements for conducting rubber 
floors in hospital operating theatres, 
explosives factories or other buildings 
where static generated on or in the floor- 
ing material may create a danger of 
explosion by discharge in the presence 
of explosive vapour or dust traces of 
explosive material. The standard covers 
natural and synthetic rubber flooring 
materials in which a proportion of car- 
bon black has been incorporated before 
vulcanisation in order to reduce the 
electrical resistance to a safe value for 
the discharge to earth of static as it is 
generated. Appendices detail tests for 
water absorption, method of determining 
electrical resistance of the flooring when 
laid and the method of earthing the 
conducting flooring. The standard has 
the approval of the Rubber Industry 
Standards Committee. 

Comparison of British and overseas 
standards for steels. B.S. 3/79:/959. Part 
1. Price 6s. A major difficulty in dealing 
with export tenders to foreign specifica- 
tions is a ready comparison between the 
chemical compositions of materials to 
home and overseas standards. In this 
part a table has been prepared which 
gives the comparative composition and 
nearest equivalents of British American 
(SAE) and German (DIN) wrought car- 
bon steels. It is the first of a series which 
have been authorised by the Iron and 
Steel Industry Standards Committee and 
a second, dealing with alloy steels, is 
in course of preparation. 

Copies of the above may be obtained 
from the Sales branch of the BSI, 2 Park 
St, W.1. 
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Electricity Undertakings of the 
World, 1959-60 


A® probably the only reference work 
attempting to provide world-wide 
supply data, this hardy annual occupies 
a unique position and has often pro- 
vided useful information in the past. 
It does not, however, cover every under- 
taking throughout the world, although 
each year more statistics are added to 
make it a little more complete. Never- 
theless, it is always a useful reference 
work. As in former years, the volume 
is sectionalised into the UK, the Com- 
monweaith, and foreign undertakings, 
with a comprehensive index of towns, 
providing a ready reference to the under- 
taking sought. For most undertakings 
the data given includes number of con- 
sumers, voltages, generating plant and 
load. Published by Benn Brothers, 646 
pages, 84 in. by 6 in. Price 30s. 


Exporters’ Year Book 


ITH an increasing number of firms 

entering the export market, par- 
ticularly seeking out new territories, the 
collation of such material as is within 
the covers of this annual becomes an 
important task. Again, all the informa- 
tion has been brought up to date, and 
provided in a form which makes refer- 
ence to it relatively simple. The infor- 
mation given includes such items as 
principal banks, holidays, and postal 
data. in addition to details of the special 
requirements applicable to goods being 
imported from the UK—all material 
which the exporter will find of consider- 
able assistance. Published by Syren and 
Shipping Ltd. 324 pages, 9} in. by 
6} in. Price S7s 6d. 


Practical Electricians’ 
Pocket Book 1960 
ed. by Roy C. Norris 


IX new features are included in the 

1960 edition of this handbook, 
which none the less retains its convenient 
and compact form. They cover public 
address, for which there is a chapter 
explaining up-to-date methods for 
solving “sound reinforcement” prob- 
lems; a section on characteristics of 
germanium and silicon rectifiers; and a 
fresh chapter on accumulators. Prin- 
ciples of refrigeration are backed up 
by hints on fault finding; there is infor- 
mation on education in electrical con- 
tracting and a discussion of electricity 
tariffs and reasons behind the different 
types. Other sections of the book are 
revised to maintain its comprehensive 
coverage. Amongst the topical sections 
in this respect is that on space heating 
which has a discussion of the various 
type of floor-warming cables in use, 
and some notes on control of such 
systems. Published by Odhams, 535 
pages, 5S in. by 34 in. Price 7s 6d. 


Cabma Register, 1959-60 


HIS seventh edition contains up to 

date information relating to British 
industrial products in general required 
by Canadian industry. It is intended for 
use by Canadian firms seeking British 
suppliers of various equipment, and has 
the official backing of the Dollar 
Exports Council, FBI and other organ- 
isations. More than half the volume, 
therefore, consists of a buyer’s guide, 
including a French glossary. There fol- 
lows a lengthy list of manufacturers 
and distributors, with addresses and 
Canadian agents, and a collection of 
proprietary names. Published by Iliffe, 
650 pages, 94 in. by 7 in. Price 15s. 


Recent Advances in Atmospheric 


Electricity 
by L.G 


URING 1958, a symposium was 

organised in the USA at which 
leading authorities working on atmos- 
pheric electricity reviewed prevailing 
theories and experimental work. The 
proceedings of the conference have now 
been published in a handsome volume, 
with the original papers usefully followed 
by a summary of the oral discussion that 
ensued. The result is a most valuable 
collection of numerical data critically 
reviewed, together with accounts of the 
best available explanations for those 
results. For the power electrical engineer, 
it is the thunderstorm and lightning re- 
sults which will have most significance; 
though his telecommunications colleague 
will find much of importance in the pre- 
ceding section entitled “fair weather elec- 
tricity.” For example, there is a paper 
on the relationship between what are 
called giant thunderstorms and_ their 
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accompaniment, tornadoes and the like; 
and another on equipment for forecast- 
ing lightning danger. Additionally, there 
is information on individual thunder- 
storms which builds up a picture of the 
phenomena that accompany them, which 
makes this scientific study gripping for 
general reading in many places, as well 
as a rewarding technological study. Pub- 
lished by Pergamon Press, 631 pages, 9} 
in. by 7} in. Price 120s. 


Aluminium Busbars 
by A. G. Thomas, 
B.SC.(ENG.), A.M.IE.E., A.M.(AMER.)LE.E., 
and P. H. J. Rata, B.SC.(ENG.), A.C.G.1. 


HE increasing use of aluminium for 

electrical busbars is an acknowledg- 
ment of its excellent electrical and 
thermal dissipation properties and the 
economic advantages over copper in 
price and easier manipulation. That it 
is not even more widely used must be 
attributed to a certain conservatism on 
the part of designers and engineers who 
have been “brought up on copper” and 
a dearth of technical literature collating 
all the necessary data and information 
for them to refer to. The authors of 
this handbook have now removed the 
latter handicap by producing a concise 
reference work which gives all of the 
required information with, in addition, 
photographs of major installations now 
working satisfactorily which should go 
far to remove the last lingering doubts. 
Curves and tables provide all the 
necessary data for design and there is 
adequate information on workshop tech- 
niques to assist those who have to 
supervise production and erection. A 
book for every electrical enaineer’s 
library. Published by Hutchinson and 
Co., 100 pages 9 in. by 6 in. Price 21s. 


BOOKS RECEIVED 


A Guide to Industrial Film Making, by 
S. Black. Guide designed to give informa- 
tion to sponsors considering industrial film 
making. Covers organisation, cost and dis- 
tribution, and includes lists of distributors 
and cinemas and a glossary. Published by 
The Whitehorn Press, 24 pages, 10 in. by 
74 in. Price 7s 6d. 

Electronic Computers, by E. H. W. 
Hersee. Short introduction for the general 
reader concentrating on principles of oper- 
ation rather than electronic circuitry. Pub- 
lished by Blackie and Son Ltd., 104 pages, 
74 in. by 44 in. Price 12s 6d. 

The Lead Storage Battery, by H. G. 
Brown. Covers construction and character- 
istics of batteries, includes notes on working, 
maintenance and testing. Published by John 
Sherratt and Son, 166 pages, 84 in. by 5} in. 
Fourth edition, price 24s. 


Nuclear Technology for Engineers, by 
R. H. Ellis. US text-book with accent on 
radiation topics. Published by McGraw-Hill, 
284 pages, 9 in. by 5 in. Price 74s. 


Millimicrosecond Pulse Techniques, by 
I. A. D. Lewis and F. H. Wells. Develop- 
ments in theory and design of electronic 
circuits and devices for short-time operation, 
concentrating on basic circuit elements and 


Published by Pergamon 


items of equipment. 
84 in. by 54 in. 


Press Ltd., 417 pages, 
Second edition, price 50s. 


Transformers for the Electric Power 
Industry, by R. L. Bean er al. Reference 
book by engineers of Westinghouse Electric 
Corporation giving comprehensive coverage. 
Published by McGraw-Hill, 409 pages, 9 in. 
by 5} in. Price 97s. 


Process Integration and Instrumentation. 
Outlines in simple form means by which 
variables occurring in manufacture can be 
sensed, measured and controlled. Part of 


EDA “Electricity and the Productivity” 
series. Published by Electrical Development 
Association, 204 pages, 8} in. by 54 in. 
Price 8s 6d 


Compression and Transfer Moulding of 
Plastics, by J. Butler. Guide for students 
of mould design, for designers and mould- 
ing a executives. Published by Iliffe and 
Sons Ltd., 230 pages, 8} in. by 5} in. 
Price 35s. 


Electronics, by A. T. Starr. Text-book for 
London University Engineering degree. New 
edition extends ‘description of semi-con- 
ductors and transistors. Published by Sir 
Isaac Pitman, 429 pages, 84 in. by 54 in. 
Second edition, price 35s. 
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BRUCE PEEBLES & CO. 


Progress in Manufacture=1959 


ESPITE stiffer competition during 

the year, a number of interesting 
orders received for a wide range of 
equipment plus the uncompleted back- 
log from 1958 kept the works fully occu- 
pied in 1959. 


New Orders 

Among new orders received by the 
Rotating Plant Division is one for elec- 
trical plant for the Sendzimir steel strip 
mill which Richard Thomas and Bald- 
wins Ltd. is building in South Wales. 
This order covers the supply of a 3,720 
kW four-machine generator set and a 
number of d.c. motors with a total out- 
put of 3,930 h.p. For another pioneer 
project, the Lurgi High Pressure Com- 
plete Gasification Plant which the Scot- 
tish Gas Board is building at Westfield, 
Fife, the company has received an order 
to supply a large number of motors 
ranging from one to 1,800 h-p. 

In the Transformer Division a new 
order of some interest is for four 30 
MVA, 220/66 kV _ three-phase trans- 
formers and seven single-phase trans- 
formers to make up two 220/22 kV three- 
phase banks rated at 45 MVA, with a 
spare single-phase unit, for the State 


Bottom right: A 12 MW, II kV, 375 r.p.m. 

duct ventilated generator fer the Shin 

project North of Scotland Hydro-Electric 
Board 


Below: A 90 MVA 275,66/11 kV transformer, 

one of three for the Magill station, South 

Australia, being prepared for test at the 
works 


Electricity Commission of Victoria. 

The Rectifier Section has also received 
orders for germanium equipments up to 
450 kW for a number of industrial appli- 
cations. 


Orders Completed 

During 1959 five generators for North 
of Scotland Hydro-Electric stations were 
completed and commissioned, two being 
12 MW, 11 kV horizontal synchronous 
machines at Shin, a 3,500 kW, 3-3 kV 
vertical slow-speed alternator at Lairg, 
an 18 MW vertical generator at Orrin 
and a 2,500 kW induction generator at 
Cuaich. 

The Transformer Division despatched 
the first two of three 90 MVA 275/66/11 
kV transformers to the Electricity Trust 
of South Australia to link the main 
power line between Port Augusta station 
and Adelaide at Magill. The third of 
these is in an advanced stage of con- 
struction. Delivered but not commis- 
sioned are the second of three 144 MVA 
generator transformers for Kincardine- 
on-Forth and the last of four 120 MVA 
275/132 kV auto-transformers for Clyde’s 
Mill, South of Scotland Electricity Board. 

The beginning of 1960 sees workshops 


busily engaged on 18 MW and 12 MW 
generators for the Cwm Rheidol project 
in Wales, the first of four 10 MW 
generators for Strathfarrar and a 2,200kW 
induction generator for Loch Ericht. 
Export orders in hand include generators 
for Newfoundland and New Guinea, 
motors for Lake View, Toronto, and 
for South America, USSR, the Canaries 
and India, and an alternator for South 
Africa. 

Apart from a number of transformers 
in varying stages of construction, this 
year will see the commencement of con- 
struction on an interesting home order, 
eight 12/17 MVA rectifier transformers 
for the supply of current to magnet cir- 
cuits of a large proton synchroton at 
Harwe!l. The magnet system is split into 
two halves, each of which will be sup- 
plied by four Brown Boveri rectifiers 
operating in 24 phase. Each equipment 
will be fed from a rectifier and an inter- 
phase transformer to give a six-phase 
output. The four transformers will be 
phase displaced by star, delta and ex- 
tended delta primary connections to give 
15° displacement between secondaries 
which, with inter-phase transformers, 
will enable the groups to operate ip 
24-phase 


Left: The magnet 
wheel of a 3,500 kw 
kV, 167 r.p.m. 
alternator for Lairg 


Dam power station, 

North of Scotland 

Hydro-Electric 
Board 
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Water demineraliser 

IGH quality demineralised water in 

smal! quantities suitable for the 
electrical industry can be obtained from 
a Deminrolit plant which is claimed to 
give a considerably cheaper supply than 
a special distilling installation. The plant 
is made in two capacities with through- 
puts of either 60 or 135 gallons per hour. 
It is housed in a cabinet 6 ft high by 
1 ft 8 in wide equipped with control 
panel, conductivity tester and air blower 
for circulating the regenerants. The 
equipment is made by The Permutit Co. 
Ltd., Gunnersbury Ave, Gt West Rd, 
W 4. 


Grouped temperature alarms 

ARGE cold _ storage installations 

which may comprise several cold 
rooms in which temperature has to be 
maintained at a predetermined value 
constitute a typical application for a 
temperature alarm system recently 
introduced. The Temp-O-larm system 
groups together at a central point, alarm 
indicators operated from individual 
thermostats in the separate cold rooms, 
Any variation of temperature outside 
the preset limits produces an audible 
warning or visual indication. The sys- 
tem can be arranged to compensate 
for normal increases in temperature and 
to be inoperative as an alarm during 
defrosting periods. The alarm is operated 
from an ac. 240 V_ supply and is 
energised from power units suitable for 
a maximum of either 6 of 12 units. 
A timer can be incorporated to delay 
operation of the alarm for six hours to 
permit defrosting to take place. Indi- 
cation for two cold rooms can be 
obtained by connecting thermostats in 
provided the room temperature 
difference does not exceed 10% and 


series 


their defrosting cycles take place at the 
Although developed for cold 


Same time 


A group of Temp-O-larm units for giving audible or visible 
warning of temperature changes in refrigerating cabinets. 
includes com- 
during defrosting 


shown monitors 6 cabinets and 
temperature increase 
cycles 


The unit 
pensation for 


storage plants, the system is said to be 
applicable to chemical processes, green- 
houses, and a number of other processes 
where warning of temperature variation 
is essential. Details may be obtained 
from The Walter Kidde Co. Ltd., Bel- 
vue Rd, Northolt, Middx. 


Aircraft rectification unit 

EETING the rigorous altitude and 

acceleration conditions experienced 
by equipment in modern aircraft calls 
for a compact, rigid construction. A d.c. 
power pack to meet such conditions 
has recently been introduced. The unit 
incorporates a two transformer arrange- 
ment with an interphase reactor to give 
a low ripple content in the output. It 
provides 15 kW at 27 V dc. from a 
200 V a.c. supply which may be in 
a frequency range from 320-500 c/s. 
The unit is fan cooled, measures 25 in. 
by 8 in. by 10 in. and weighs only 54 Ib. 
It is made by The Plessey Co. Lid., 
Ilford, Essex. 


Car engine speed indicator 

OTOR rally enthusiasts are well 

aware of the importance of know- 
ing accurately their engine speed, but 
such an indication can also be of value 
to motorists who prefer to travel at a 
more leisurely pace. A speed indicator 
recently introduced, in addition to show- 
ing engine revs directly, is also claimed 
to give the motorist a useful indication 
of the best adjustment for his ignition 
and carburetter systems. The meter 
operates from the car electrical system 
and requires no mechanical connections 
to the engine. A transistorised printed 
circuit is used which responds to signals 
picked up in a wire wound on the 
ignition coil lead. As engine speed in- 
creases. more signals are received and 
meter deflection increases accordingly. 
The only other connections required are 


Car engine revs are indicated on 
this transistorised meter requir- 
ing only three electrical con- 
nections and mechanical 
coupling to the engine 
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to the car battery. All circuit com- 
ponents are mounted in the indicator 
which has a 34 in diameter scale, 
claimed to give an accuracy of +3%. 
The indicator is voltage and temperature 
compensated and although it works from 
the ignition circuit there is no direct 
connection and no _ interference with 
ignition performance. The company also 
manufacture several other accessories 
for the motorist including battery testers 
and chargers. Further details may be 
obtained from Crypton Equipment Ltd., 
Bridgwater, Somerset. 


Impulse relay 


PRING operated contacts are alter- 

nately made and broken by applica- 
tion of a succession of d.c. impulses to 
a relay now available. In addition to the 
spring operated contacts the relay has 
a further group of contacts which close 
and open with the armature. The relay 
is designed for d.c. circuits up to 150 V 
and can be supplied for a.c. circuits by 
the addition of a rectifier and smoothing 
capacitor. It can be supplied as a wireable 
or plug-in unit, open or with a plain 
enclosure or hermetic sealing. The open 
version has two changeover contacts on 
each group, but the enclosed version has 
a maximum of three changeover con- 
tacts with only one set spring-operated. 
Overall dimensions are 17 in. by 14 in. 
by 1} in. Information can be obtained 
from the makers Magnetic Devices Ltd., 
Newmarket, Suffolk. 


Line tap connections 
WELL-KNOWN supplier of heating 
apparatus and many other small elec- 

trical accessories has recently announced 

a new introduction. This is a series of 

line taps made in France and suitable 

for joining or tapping-off wires and 
certain sizes of busbar. The line taps 
are fully insulated and are said to be 
suitable for S00 V circuits. They are 
made in a range of sizes for current 
ratings from 15 A to 110 A. The con- 
ductor is clamped under a wedge bar 
by pressure from a screw so avoiding 
pinching the conductor with the screw. 

These line taps, which are insulated by 

a resin moulding, can be supplied either 

for direct suspension from the conductor 

or for board mounting. They may be 
obtained from Metway Ltd., Canning 

St, Briehton 7. 


Insulated line taps for current ratings between 

15 A and 110 A are available from Metway. 

The taps can be of the board mounting or 

standard type and are said to be suitable for 
500V working 
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electrical trade 


Price change 


REDUCTION in the price of the 

Ekco 2 kW, low level ‘“Minora” 
wall-mounting fire is announced. The 
new price is £4 8s 7d, including 13s 7d 
purchase tax, a reduction of 25s 1d. 
This has been made possible through the 
large demand for this unit on housing 
estates which has enabled production 
and distribution costs to be reduced. The 
makers are E. K. Cole Ltd., Southend-on- 
Sea, Essex. 


The “Dhobi-dri” 


N unusual and compact clothes 

dryer and airer which can be folded 
away when not in use, the “Dhobi-Dri” 
is bound to appeal to those in flats and 
small houses where space is limited. It 
comprises a four-sided framework, not 
unlike the old-fashioned wooden clothes 
horse but in welded steel heavily coated 
with durable waterproof plastic. A 
number of plastic coated bars laid across 
the top of the frame provide support 
for the clothes and a plastic curtain can 
be wrapped around the exterior when 
used for drying in association with the 
1 kW heating unit, a totally enclosed 
convector specially designed for the pur- 
pose but also adaptable for other heating 
duties. Open, it stands 40 in. high by 
24 in. square and provides 40 ft of 
hanging capacity. It folds to 2 in. in 
width and is priced at £7 19s 6d with 
heater or £5 without, both prices in- 
cluding purchase tax. The makers are 
Lewis Utilities Co.. 17 Northburgh St, 
London, E.C.1. 


New lighting units 

HREE new general purpose tungsten 

filament lighting units the 
Troughton and Young range have just 
been released. They are virtually the 
same lighting unit arranged for tube or 
flex suspension or for attachment close 
to the ceiling. The opal glass diffuser 
is suspended from a cadmium plated 


The suspension 
fitting Cat $.22 


The new “Troughton and Young” suspension 
and ceiling fitting for use with 100/150 W 
Edison screw lamps 


support spider attached to the ceiling 
plate or lampholder, and the Edison 
screw lampholder is masked where it 
emerges from above the diffuser by a 
silver anodised aluminium cover, also 
supported on the spider. An opening at 
the base of the diffuser enables a pro- 
portion of the light to shine downward 
without diffusion and the cut-off angle 
of 45 deg ensures that the lamp bulb 
is not visible from any normal viewing 
position. 

The fitting is designed for use with 
150 or 200 W lamps with a spacing 
height ratio of 1:5 to 1. Designed to 
meet Ministry of Education require- 
ments, it is particularly suitable for 
schools. Prices are 36s 9d, tubular sus- 
pension (S.22), 35s, flex suspension (S.21) 
and 29s 8d for ceiling attachment (S.20) 
all prices including purchase tax and e:s. 
lampholder. A_ descriptive leaflet is 
obtainable from the makers, Troughton 
and Young (Lighting) Ltd., 143 Knights- 
bridge, S.W.1. 


Two-height ‘fridge 

NEW absorption refrigerator to a 

Swiss design is now ready for mar- 
keting under the name “Harper.” It is 
of 2°5 cu ft capacity with 4 sq ft of shelf 
area and stands 28 in. high. The finish 
is white stove enamel and there is 
storage space on the inner side of the 
door for milk and eggs. 

A sheet steel stand 7 in. high will 
raise the working height of the refrig- 
erator, without affecting its unit appear- 
ance, to 35 in. or it can be wall mounted. 
Further details can be obtained from the 
agents, John Harper and Co. Ltd., Albion 
Wks, Willenhall, Staffs. 


Three-way adaptor 
HE increasing use of the ring-main 
and 13 amp three-pin outlets with 
the flat pins and-sockets poses a problem 
when applied to houses in which there 
are already a number of the olde 
pattern round «pin sockets with their 


The “Grelco”’ 3-way adapter 
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matching plugs on appliances. There is 
also the case, on which comment has 
already been passed in these pages, 
where the number of the flat-pin outlets 
in new houses is inadequate for the 
average person’s requirements. Faced 
with the cost of installing additional 
outlets in each room, with the ensuing 
mess and disorganisation, many will give 
a hearty welcome to a three-way adaptor 
which has just been put on the market. 

This will convert a single switched 
outlet to a three-way outlet, one of the 
ways being for a 5 amp three-pin plug 
of conventional pattern. Since these are 
not fused, a quick-change fuse for this 
outlet is incorporated. The 13 amp out- 
lets have not this protection as all 
approved flat-pin plugs incorporate their 
own fuses. The price of these adaptors 
is 10s 9d in brown, or 12s 3d in white. 
They are made by Grelco Ltd. of Mine 
head, Somerset. London Office, 123a 
Gloucester Rd, SW 


The ‘‘Metway’’ 10 amp pilot control switch 

with indicating lamp. This unit, priced at 

13s 8d, was described in our 31 Dec. issue, 
page 829 


TRADE PUBLICATIONS 


Awco. Two brochures in colour: one, 
“Seven over the Severn” (OT.30), describing 
the CEGB supergird span over the River 
Severn; and the other (G.25), detailing the 
company’s products from the Aluminium 
Wire and Cable Co., Port Tennant, Swansea, 
Glamorgan. 

CATTERSON-SMITH. Leaflet detailing prices 
and sizes of stock patterns of tube turnaces 
from R. M. Catterson-Smith Ltd., Exhibition 
Grounds, Wembley, Middx. 

Ericsson. Leaflet (P5907/4) describing the 
new miniature lever keys from Ericsson 
Telephones Ltd., Beeston, Notts. 

Isopap. A 43-page catalogue listing the 

range of “Isopad” electric surface heating 
pads, tapes and mantles, with technical data, 
from Isopad Ltd., Barnet By-Pass, Boreham- 
wood, Herts. 
_ Jounson, MATTHEY. Six-page leaflet giving 
information on the rare earth elements 
(anthanons) in production by Johnson, 
Matthey and Co. Ltd.. Hatton Garden. 

MorGanite. Six-page brochure giving tech- 
nical data on “Morganite”’ carbon bearings 
from Morgans of Battersea (Morgan Cru- 
cible Co. Ltd.), Battersea Church Rd, 
S.W.11. 

Nu-Swirt. 94-page technical booklet (Cat. 
333) on “Nu-Swift” fire-fighting equipment 
from Nu-Swift Ltd., Elland, Yorks. 

PILKINGTON. Two leaflets on disc type 
glass suspension insulators from Pilkington 
Bros. Ltd., Ravenhead Wks, St. Helens, 
Lancs. 

Rocot. Seven duplicated sheets listing 
typical uses of molybdenised lubricants in 
the coal industry from Rocol Ltd., General 
Bldgs, Aldwych, W.C.2. 
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Rapid detection of fire 


CONTINUOUS CURRENT 


HE most important factor in success- 

fully handling outbreaks of fire in 
a factory, is speedy information of the 
outbreak so that it can be dealt with 
while it is still small. An_ electrical 
system giving this rapid detection has 
recently been installed at the Perivale 
works of Hoover Ltd. and a practical 
demonstration provided at a visit on 
Monday gave a good indication of the 
speed of detection. 

The system which cost some £20,000 
and covers an estimated 215,000 sq ft 
area, was designed and installed by 
Sound Diffusion (Auto-thermatic) Ltd. It 
is based on the principle of continuous 
current monitoring of a number of ring 
circuits. Heat-sensitive detectors con- 
nected in these rings open the circuit 
when a certain temperature has been 
reached, cutting off the current to de- 
energise a relay which closes a secondary 
alarm circuit. The practical demonstra- 
tion consisted of lighting petrol-soaked 
paper in a pan in a small room. The 
alarm sounded 6 sec after the paper 
had been lighted. 

There are three types of detector: 
fusible link, break-line and rate-of-rise. 
As their names imply, the first two 
incorporate a low melting-point junction 
which fuses to open the circuit. The 
third, which is more sensitive, makes 
use of bimetal strips, but is also backed 


Top picture shows one of the 
Auto -thermatic fusible - link 
detectors being installed at 
Hoover's, depicting the coaxial 
cable connections. Right is the 
central contro! panel, giving 
visual indication of each section 
of the system to pinpoint location 
of fire outbreaks 
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MONITORING SYSTEM INSTALLED AT HOOVER'S 


up by a fusible link. The detectors are 
set to operate at temperatures between 
120°F and 135°F, depending on ambient. 

The detectors are connected in the 
central core of plastic-insulated coaxial 
cable. The outer wire braiding of the 
cable is also continuous and forms a 
second ring circuit quite separate from 
the first. This arrangement produces an 
alarm signal should the inner become 


short-circuited to the outer. The rate- 
of-rise detector operates initially to 
short-circuit the inner to the outer 


rather than break the circuit. Should the 
temperature rise further, however, it will 
then break the circuit completely. 


Some 2,000 detectors have been in- 
stalled throughout the Hoover works, 
distributed between 26 sections, each sec- 
tion forming one ring circuit. Their main 
factory building is a multi-storey block 
and it has been found convenient to 
divide each floor into three sections. 
Operation of any detector, sets off 
audible fire alarms throughout the fac- 
tory. It also gives visual indication at 
the central fire control room of the par- 
ticular section involved. The duty fire 
contro] officer announces the location of 
the section over the public address 
system, so that the fire brigade can then 
make immediately for the area. 


TRANSFORMERS FOR’ BRIDGES 


LTHOUGH measuring bridges can 

be discussed in terms of the well- 
known lattice or diamond structure of 
the Wheatstone Bridge, it is more fruit- 
ful, and simpler, to think in terms of 
voltages and currents, or so Mr C. G. 
Mayo, M.A., argued in opening a dis- 
cussion at a meeting of the IEE Measure- 
ment and Control Section on Tuesday 
evening. His contention was that trans- 
formers provided an easy and precise 
way of superseding the more conven- 
tional resistance ratio arms. 

He showed that by thinking in terms 
of voltage and current, the chief require- 
ment in bridge measurement was to 
provide two voltages equal in magnitude 
but opposite in phase, which could be 
done with transformers without diffi- 
culty. Moreover, the two voltages need 


Me not necessarily be equal and opposite; 


they could be in any desired ratio. 
Similarly, by the use of a second, “cur- 
rent,” transformer, it was possible to 
provide detection for currents also of 
any desired ratio and not necessarily 
equal and opposite. 

Hence, et balance, the unknown admit- 
tance, Yx, could be made equal to the 
known admittance Ys. Alternatively, it 
could be made equal to abYs, where a, 
b were the voltage and current ratios, 
respectively. Therefore, it was possible 
to make the ratio of the unknown 
impedance to the standard have any 
value that was found convenient. 

Although the transformer was initally 
considered ideally as a voltage source 
of zero impedance, in practice, trans- 
formers have series, or leakage, im- 
pedances and also shunt impedances 
which draw currents from the supply 
other than useful or load currents. Such 
unwanted currents, as well as the load 
currents, may react with the leakage 
impedance to give no-load errors in the 
voltages derived from the transformer. 

A bridge with impedance ratio arms, 
however, has comparable errors and 
these, moreover, are fixed. In trans- 
formers, deviations from the ideal can 
be reduced to meet almost any required 
tolerance. Transformer bridges have 
been made with errors of the order of 
10-8, to take bridge precision beyond 
any standards previously existing. A 
further advantage of transformer bridges 
over impedance bridges is a figure of 
merit several thousand times greater. 

The low source impedance of the 
transformer bridge gives another sub- 
stantial advantage, since it is usually so 
small that the transformer ratio is un- 
affected by stray capacitances, and little 
affected by shunt elements in the un- 
known structure, provided these elements 
are returned to the bridge neutral. Thus 
three-terminal measurements are easy. 
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Drill tip 
LECTRICIANS are often called 
upon to drill non-ferrous metals and 

invariably do so with the conventional 
high-speed twist drill. This can, and 
often has, led to dangerous snatching 
taking place between the drill and the 


Before grinding 
} “6 Ipprox (max 


Clearing 
edge 


Regrinding of twist drill to make tip suitable 
for cutting non-ferrous metals 


work, the results of which range from 
an imperfectly formed hole to broken 
fingers and wrists. 

A method the writer has used with 
success to overcome this difficulty is to 
regrind the drill in the manner shown 
in the sketch. The overall effect is to 
reduce the cutting edge of the drill and 
increase the cutting angle to give the 
effect of a straight-fluted drill—R.T.C. 


Grinding-in 

Y reaction to the various expedi- 

ences of grinding and lubricating 
lampholder shade rings, referred to 
under the above heading (17 Dec., 1959; 
7 Jan., 1960) was to expect that any 
oily type of lubricant would have had a 
deleterious effect on the “Bakelite” or 
similar material in which the lamp- 
holder is made. I do not recall ever 
coming across tight threads in new lamp- 
holders of reputable make but lamp- 
holders which have been in use for some 
time develop so many faults that the 
safest plan on maintenance work is 
always to carry ample supplies of spares. 

In cases where the moulding has be- 
come cracked or distorted due to the 
heat from the lamp, so that it is almost 
impossible to remove the shade ring— 
let alone replace it again—I have found 
that a little dry graphite, as from a 
soft lead pencil, applied to the threads, 
has a wonderful effect. After all, prac- 
tically every electrician carries a stump 
of lead pencil with him, if only to make 
out his time sheets. 

In my opinion “Bakelite” and simi- 
larly shrouded lampholders have but two 
advantages over brass holders with por- 
celain interiors: they are relatively shock- 
proof and easier to fit—usually. On the 
other hand, they have a life expectation, 
I should estimate, of one-tenth of that 


of the brass-porcelain type. The only 
situations where brass lampholders have 
been comparatively short-lived are in 
places like bathrooms and_ kitchens 
where steam and/or gas fumes have 
played havoc with the metal. 

The trouble seems to be that lamps 
have developed in power (and conse- 
quently, heat emission) but the makers 
of lampholders and flexible cords have 
not yet caught up with them. In other 
words, there seem to be neither heat- 
resisting flexibles nor lampholders avail- 
able for ordinary domestic and business 
applications, not forgetting heat-resisting 
flexible cords for special purposes. 

I remember the time when the life 
of a flexible cord was determined mainly 
by the quality of rubber used and the 
ambient temperature to which it was 
subjected, but in these days when a 
40 W gas-filled lamp is practically the 
smallest size used in an ordinary house- 
hold, it is only a comparatively short 
time before the flex nearest the lamp 
becomes hard and brittle like a dead 
twig and is liable to break, or short- 
circuit, when some misguided person 
tries to clean the shade. Shades should 
never be cleaned!—R. St.C.Ison. 


Detachable fittings 


WAS called in to answer an inquiry 

from one of those art gift shops 
which are becoming so popular nowa- 
days. They were branching out to 
include the sale of electric chandeliers. 
For display purposes the shop required 
these to be illuminated; at the same 
time the fittings were to be readily 
detachable from a rather high ceiling, 
in the event of a purchaser wanting to 
take one home. 

To meet this requirement I devised 
the method shown in the accompanying 
diagram. As can be seen, it involved 
fitting a two-gang pattress to the ceiling, 
carrying a single-hook plate together 


Two-gang pattress 


Cord ~~ Hook plate 
switch Chain 
j — “S"hook 
—Lamp holder 


Chandelier 
hook plate 
C adapter 


Ly 3 


Method of temporary suspension for chandelier 
fittings utilising S-hook, b.c. adaptor and cord- 
operated switch 


We welcome contributions to this feature ; 
those published will be paid for at our 
standard rates. There must be many prob- 
lems encountered in day-to-day electrical 
work, or useful ideas or tools devised to 


make it easier; all make instructive reading. 


with a cord-operated switch. Approxi- 
mately equal lengths of chain and of 
flexible cord were suspended from the 
hook plate, the chain being terminated 
by an S-hook, the flexible by a b.c. 
lampholder. 

The chandelier may then be suspended 
from the arrangement by looping the 
S-hook through one of the links of its 
own suspension chain. A b.c. lamp- 
holder adaptor temporarily connected 
to the end of the chandelier flexible 
provides means to make a detachable 
electrical connection. The arrangement 
has the further advantage that when the 
suspension point is not being used for 
a chandelier, it can still be used for 
illumination or display purposes by 
fitting a lamp and shade to the holder. 

It was not thought necessary to fit 
a b.c. adaptor with earthing connection. 
The chandeliers are hung out of reach 
of the occupants of the shop and there- 
fore do not infringe IEE Regulation 
403(ix); the floor is virtually earth-free, 
being wood-boarded with a linoleum 
covering.—‘‘Michet.” 


Adaptable tools 


HEN one is a journeyman elec- 
trician, it is always an advantage 
to carry tools which are capable of being 
used on various jobs. It minimises the 
inconvenience, in terms of weight, of 
carrying too many tools, which often 


Rectangular block of metal, screwed to squared- 
off edge of handle quickly adapts tenon saw for 
use as a square 


means carrying duplicates, although in 
the long run this is probably less of an 
inconvenience than carrying too few 
tools. Few readers need to be reminded 
of the horror of unpacking the tool kit 
to discover the absence of a vital tool. 

Some years ago I adapted my tenon 
saw to serve a dual purpose. I squared 
up a rectangular piece of metal, drilled 
it and countersunk the holes. The handle 
of the saw was trimmed to make a 
right-angle with the saw back, this 
handle edge then being faced with metal 
by securing the block to it with two 
screws, as depicted in the diagram. This 
gave me a square, which is always a 
useful tool on any job.—F.R.R. 
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ews the Week 


LOW FINANCIAL RETURNS ON 
CANADIAN INVESTMENTS 


Basil Z. de Ferranti’s plea for Local Preference 


ARE subsidiaries of British firms in Canada losing money? According to 
Mr Basil Z. de Ferranti, director of Ferranti Ltd., who returned last 
week-end from a visit to the Dominion, “many overseas investors have 


been losing their shirts in Canada.” 


He admitted that Ferranti’s own sub- | 
sidiary—Ferranti-Packard Electric Ltd., | 


of Toronto—representing a $10 million 
investment, was not returning as much 
on the capital as it should. 

He told members of the Empire Club 
in Toronto that “Canada is an extra- 
ordinary pleasant country whose inhabi- 
tants combine the brisk and exciting 
atmosphere of the new world with the 
traditions and culture of the old and 
who sit on top of untold natural wealth. 

“But they sit there a bit like sirens 
luring unsuspecting overseas indus- 
trialists with the chimera of untold 
wealth to slowly dissipate their share- 
holders’ substance or to tolerate for 
years a return on capital employed of 

2 or 3%.” 

Failure to show strong preference for 
Canadian-made goods provided little 
encouragement for overseas investors in 
that country, he went on. 

Mr de Ferranti admitted to a conflict 
of interests in the matter of overseas 
trade. On the one hand he was a fervent 
believer in competition, free trade and 
everybody buying overseas, especially 
from England. But as a Canadian indus- 
trialist responsible for investment in 
that country of around $10 million, “he 
was a fervent advocate of high tariff 
protection of secondary industries, res- 


tricted competition and a generous out- | 


look among our customers.” 


More Capital Expenditure 
This Year 


INCREASED capital expenditure this 
year by industry is forecast by the Board 
of Trade. Estimates show that private 
industry and business plan to spend 14% 


Scottish Tariff Battle Again 


THE next stage in the lengthy tariff 
battle between British Oxygen Co. and 
the South of Scotland Electricity Board 


| started again on Tuesday when Lord 


Guest began the hearing of evidence in 
Scotland’s Court of Session. This time, 
the hearing is concerned with proof that 
the board’s electricity tariffs discrim- 
inated unduly against high voltage con- 


| sumers. The company have claimed re- 


more than in 1959 on fixed assets for | 


use in manufacturing industry, and about 
20%, more on assets for other industries 
and services. Overall capital expenditure 
is expected to rise by 16% in contrast 
to the slight fall forecast last summer. 
The 14% increase in manufacturing 
assets is made up of 17% on plant, 
machinery and vehicles, and about 8% 
on building work. Other industries show 
a rise of a fifth in outlay on plant and 
machinery and a third on building. 


payment of £10,000 alleged overpaid 
between 1952 and 1955. 


Shoddy Appliance 
Reports Wanted 


DOMESTIC appliances are among the 
products, which include textiles, carpets 
and footwear, to be scrutinised by the 
Board of Trade Committee on Consumer 
Protection when it has completed its 


| study of safety standards. This time the 


committee will be examining complaints 
of “shoddy, defective or unsuitable” 
goods to determine what kind of weak- 
ness lies at the root of the trouble. 
The chairman of the committee, Mr 


| J. T. Molony, @.c., is now calling for 


| evidence to be submitted “as to the 


prevalence of difficulties, the practica- 
bility and desirability of the various 
methods by which they might be 
removed, and the steps which would 
have to be taken to make those measures 
effective.” Letters should be sent to the 
secretary, Mr S. W. T. Mitchelmore, 
Board of Trade, Horse Guards Ave, 
S.W.1, not later than 14 March. 

The BoT receive more complaints 
about appliances, textiles and footwear 
than any other kind of goods. 


The South Bank Electricians’ ‘Strik 


RECOMMENDATIONS being made by the committee investigating the 
dispute causing the four-month strike at the Shell-Mex site, South Bank, could 
have major repercussions throughout the electrical contracting industry. 130 
electricians employed by F. H. Wheeler and Co. at the site claim a bonus to 
bring their pay up to that of 12 electricians employed there by Sir Robert 
McAlpine and Sons, the main contractors (McAlpine’s are not members of 


the NFEA.) 

Evidence concerning the cause of the 
dispute was given in public, but when 
it came to the matter of recommenda- 


tions which should be made to the | 


Minister of Labour, Mr Roy Wilson, 


chairman of the Committee of Inquiry, | 


decided that the views of both parties 
should be given in private. 

Electricians employed at the site by 
McAlpine’s received a bonus of £2 15s 
a week, plus radius allowance of Sid 
for each mile between the site and the 
employment exchange nearest their 
addresses. Those employed by F. H. 
Wheeler and Co. received only the 
standard rate. Mr F. Haxell, general 
secretary, Electrical Trades’ Union, 
adnitted that the national agreement 
made no provision for such bonus pay- 
ments, but claimed that at other sites 
such payments had been arranged with- 
out prejudice to existing agreements 
because of certain special circumstances. 

Representing the employers, Mr L. C. 
Penwill, director and secretary of the 
National Federated Electrical Associa- 
tion, emphasised that the national 
agreement made no provision for such 


bonuses, but there was provision for 

merit payments covering special skill, 

special responsibility or long service. 
In 1955 exactly the same claim was 


| made in regard to electricians working 


at Television Hse. The claim went to 
the Industrial Disputes Tribunal who 
rejected it. 

The union admitted that the South 
Bank job differed in no way from many 
other jobs as to the nature of the work, 
and skill and responsibility required. 
If recommendation was made for some 
payment at the South Bank, it would 
spread within 24 hours to every Wheeler 
job in Britain, Mr Penwill maintained. 

Mr Haxell has made it clear that what 
is behind this is an application for a 
general increase in wages, particularly 
where builders are operating payment- 
by-result schemes, Mr Penwill went on. 
He urged that consideration should not 
be confined to the South Bank site. To 
concede the claim would in one fell 
swoop ruin the sanctity of the wages 
agreement in the industry. That might 
be what is sought, but it would mean 
chaos in the industry. 
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MORE REPORTS FROM THE 


BUSINESS FRONT: BIDS, 


ACQUISITIONS, 


LINKS, MERGERS 


M.I. Tops E.M.I. bid 


for Lancashire Dynamo 
METAL INDUSTRIES LTD. have 
raised their offer to obtain control of the 
Lancashire Dynamo group. Mr John 
Black, deputy chairman, announced the 
new offer on Tuesday. Worth about 
£12 million, it tops last week’s £11°6 
million bid by Electric and Musical 
Industries which was made as a counter 
bid to the £98 million offer of Metal 
Industries announced on Christmas Eve. 
For every £1 Ordinary Lancashire 
Dynamo share, Metal Industries now 
offer one MI Ordinary plus 12s cash, or 
half of one MI Ordinary plus 45s cash. 
For every £100 54% Cumulative Prefer- 
ence stock they offer 120 5% Cumulative 
Preference £1 in MI. Holders of the 
Ordinary stock would receive a final 
dividend of 10% for the period to 
31 March next, and thereafter the divi- 
dend on MI shares they hold. 

In effect, the new Ordinary offer, 


worth about 82s 10}d under the first | 


scheme, or 80s Sd for the alternative, 
is 334% up on MI’s original bid. 

The Board of Lancashire Dynamo 
Holdings last week recommended accep- 
tance of the earlier EMI offer, under 
which stockholders would get 42 Ordi- 
nary EMI 10s shares for every £100 
LD Preference stock and 150 Ordinary 
EMI 10s shares for every £100 LD 
Ordinary. Thus, the bid is worth about 
76s per LD Ordinary unit and 21s 3s 
per Preference unit. 

It seems that EMI had been discus- 
sing the possibility of co-operation or 
amalgamation with the 
Dynamo board for over a year, and 
discussions were in progress when Metal 


Lancashire | 


Industries made their offer, but the latter | 


concern approached the LD board over 
18 months ago. The board of EMI 


consider that the industrial productive | 


capacity and experience of Lancashire 
Dynamo together with the research 
facilities of EMI will greatly strengthen 
the position of the combined companies, 
especially in the electronic field, where 
especially in the electronic field. 


Rolls Razor link with Electromatic 


ROLLS RAZOR LTD. are to manufacture and distribute Electromatic washing 
machines and other products. This link between the two companies, to which we 
referred in our 14 January issue, was announced last week by Rolls Razor, and 
was the first indication of the company’s future plans since dealings in their shares 
were suspended on 9 January following a sharp rise in price during preceding weeks. 


REYROLLE-PARSONS MERGER 


A CLOSER integration of the businesses 


of A. Reyrolle and Co, Ltd. and C. A. | 


Parsons and Co. is proposed under an 


| arrangement involving the formation of 


a holding company, put forward by the 
boards of the two companies. Reyrolle’s 
own 40% of the equity of Parsons, but 
this association produces _ technical 


Rolls Razor have now applied to the 
Stock Exchange for requotation of their 
shares. No statement has yet been made 
regarding the terms of the agreement 
between Rolls Razor and Electromatic. 

Advertisements have already appeared 


| in the national Press presenting a £52 


difficulties on the legal side, it is pointed | 


out. It is suggested that the share capital 
of both Reyrolle’s and Parson’s would 
be vested in the new holding company, 
but the two operating firms would trade 
as separate entities with their own 
managements and their existing works. 
Integration would strengthen the 
existing commercial and technical 
collaboration taking advantage of the 
fullest extent of 
products, while providing the advan- 
tages and economies of a_ unified 
organisation, the chairman of the two 
companies state. The proposals are 
now being worked out in detail. 
Issued capital of C. 
amounts to £9°6 million, and of A. Rey- 
rolle and Co., £5:48 million, the total 
assets of both firms at the end of 1958 
being valued at £27 million and £284 


the diversity of | 


Rolls-Electromatic combined washing 
machine and spin dryer, to be supplied 
direct to consumer from factory. The 
advertising budget for 1960, reported to 
be £200,000, indicates the scale of future 
activity. Four-fifths of the Rolls Razor 
factory at Cricklewood, N.W.2, is to be 
used for the manufacture of washing 
machines and other domestic products 
which Electromatic are planning to 
introduce. 

Rolls Razor has shown a trading loss 
over the past four years and was taken 
over last December by Equity and Share 
Co. (London) Ltd., who acquired some 
70% of the company’s shares. Electro- 
matic, started in 1958 with a capital of 
£100, has achieved considerable success, 


| and now has nine depots and 120 
| salesmen. 


A. Parsons | 


million, respectively. There are, of 
course, a number of subsidiary and 
associated companies of both concerns, 
which would also be involved. 


OTHER ACQUISITION NEWS 


Elliott-Automation Ltd have bought 
for cash the nucleonic instrumentation 
business of Isotope Developments Ltd., 
including its laboratories and works at 
Beenham, near Aldermaston. The acqui- 
sition does not include Isotope’s sub- 


| sidiary, R. A. Stephen and Co. 


The Elliott-Automation group have 
also acquired for cash Black Automatic 
Controls Ltd., manufacturers of a wide 


Visitors are welcomed 
at the N.E. Regional 
premises of the British 
Lighting Council 
(Northgate House, 
St. Mary’s Place East, 
Newcastle upon Tyne) 
which recently 
been redecorated, and 
may discuss lighting 
problems with Mr. 
R. A. Hall, the 
regional engineer, by 
appointment (tel: 
Newcastle upon Tyne 
21245). Picture shows 
the “ new look” 
demonstration 

window 


range of control valve and pressure 
regulating equipment. With this latest 
acquisition the E-A group. which owns 
25 companies operating in the field of 
automation, now has four companies 
producing control valves of various 
kinds. 

A total of 1,182,148 of the 1:2 mil- 
lion Ordinary Is shares of Sterling 
Electric Holdings Ltd. has been bought 
for cash (at 4s per share) by Land and 
General Developments. 


Take-over behaviour 
to be studied 


THE standards of behaviour of com- 
pany directors in such matters as take- 
over bids are among the questions to 
be studied by a committee set up by 
the Institute of Directors. The com- 
mittee, which will examine the “duties 
and responsibilities” of directors, will 
be under the chairmanship of Sir 
Edwin Herbert, recently a member of 
the Royal Commission on Local Govern- 
ment in Greater London, with eight 
members holding key posts in industry, 
commerce and finance. 
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ELECTRIC BRIDGE 
TO ISLE OF SHEPPEY 


An aerial view of the new £1 mil- 
lion Kingsferry Bridge over the 
Swale, linking the Isle of Sheppey 
with the Kentish mainland, and 
the old bascule-type bridge, which 
is due for demolition, alongside. 
The lifting span, to be completed 
this month, consists of a_ single- 
line of railway track, a 24 ft wide 
road and a 6 ft wide footpath, 
controlled by d.c. electric motors 
with a diesel generator for emer- 
gency use. Some 14,000 yards of 
p.v.c. cables for the installation 
were supplied by BICC, and the 
electrical work was carried out by 
J. A. Wood, electrical contractor, 
of Peterhead, Aberdeenshire 


2,4 More Trade Talks next Month 


A TWENTY-NATION committee is to meet in Paris next month to discuss out- 
standing trade problems, giving priority 
trading blocks. The committee will have a permanent chairman, a secretariat, and 
working parties. This is the next step following last week’s talks in which the 20 


countries of the OEEC took part. 

Later, on 19 April, there will be a 
meeting of senior officials of the 20 
countries in Paris to consider an “im- 
proved” form of OEEC. A group of 
four officials from Britain, France, USA 
and Greece will be appointed to prepare 
working reports. 

Aid to underdeveloped countries is 
to be co-ordinated by a further group 
consisting of Canada, France, Germany, 
Italy, Portugal, Belgium, USA, Britain 
and a representative of EEC. 

The trade talks were obstructed by 
fundamental differences of opinion con- 
cerning the rival trading groups in 
Europe, and agreement was reached on 
the subject of the “Six” and the “Seven” 
only after much step by step opposition. 
Mr Douglas Dillon, American Under- 
Secretary of State for Economic Affairs, 
told the meeting: “We believe that the 


to the EFTA 7 and ECM6 European 


European trade question is an urgent 
one and requires the earliest possible 
attention.” 


| 
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Appliances down in 
Area Board Sales 


THE relaxation of hire-purchase con- 
trols at the end of 1958 is reflected in 
the latest sales figures for domestic 
appliances issued by area boards. For 
November, 1959, almost all show a 
marked drop as compared with the same 
month in the previous year when instal- 
ment buying was stimulated by freed 
credit. The figures for the 12 months 
ended 30 Nov., 1959, show a truer pic- 


Sa'es in Sales in 
month ended 12 months ended 
30 Nov., 1959 30 Nov., 1959 
Domestic | % 
Appliances % change 
change over 
over previous 
Total Nov., Total 12 
1958 months 
Cookers 31,559 — 2:3 336,553 | + 33-0 
WaterHeaters: 
Immersion 8,141 — 64 190,88! 17-7 
Storage . | 5,505 +108 | $9,903 25:1 
Washboilers 5,005 —27°0 68,164 —I57 
Washing 
Machines 12,793 —33-9 168,377 822 
Refrigerators | 5,515 —28-9 166,538 i+ 138-5 


ture of the situation, however. Refrig- 
erators and washing machines show a 
striking gain over the previous year. 

It should be remembered that appliance 
sales by area boards represent only a 
part of the total sales over the country. 


Electric Heating Advantages 


COMBUSTION efficiencies quoted for fuel-fired equipment are often based on 
laboratory tests and are seldom achieved in practice. Students at a post-graduate 
course on electro-heat at the College of Advanced Technology, Birmingham, received 
this warning from Electricity Council member, Mr C. T. Melling, who was delivering 
the opening address to the course. He stressed that to get optimum results from 
fuel-fired equipment requires supervision by a combustion expert, whereas electric 


heating equipment can function unattended. 


In addition, electrically-heated equip- 
ment can in general be more efficiently 
heat-insulated. As a result of this and 
other advantages, net cost of heating 
by electricity is sometimes less than 
that of fuel-fired equipment. Aside from 


OUTLOOK FOR EXPORTS — by GEC. 


NO striking change in the overall pattern of British elec- 
trical exports of all kinds to 34 major overseas markets 


way, Venezuela. 


New Zealand, Nigeria, Nor- 


Cables, wires, etc.: improv- 


cost considerations, electricity is often 
essential for the cleanliness and the 
accuracy of control it makes possible. 

Mr Melling gave several examples of 
applications of electric heating where 
the qualities of electric techniques are 
money savers. Vitreous enamelling 
is one case. Electric heating for 
furnaces reduces the number of 
rejects and persiits less stringent 
inspection processes, savings out- 
weighing the extra direct costs for 
fuel involved. 


throughout the world is forecast for the first quarter of 
1960 in the latest GEC Export Guide published last week. 


Countries continuing to im- 
port more electrical equipment 
of all types from the UK 
include Ceylon, Rhodesia and 
Nyasaland, Ghana, Hong 
Kong, Kenya, Nigeria, USSR, 
USA and West Germany. 
Declining exports are recorded 
to Argentina, Finland, France, 
Malaya, New Zealand and 
Portugal. 

Specific categories of equip- 
ment with export prospects 
are: 

Generating sets, etc.: im- 
provine—Rhodesia and Nyasa- 


land,. Ghana, Hong Kong, 
Kenya, Portugal, Spain, USSR, 
USA, West Germany: de- 
clining—Argentina, Canada, 
Ceylon, France, Italy, Jamaica, 


Malaya, Netherlands, New 
Zealand, Norway, Venezuela. 

Transformers, switchgear, 
ete.: improving — Argentina, 
Australia, Ceylon, Rhodesia 
and Nyasaland, Finland, 
France. Ghana, Iran, Iraq, 


italv, Kenya, Portugal, Spain, 
USSR, USA, West Germany: 
declining—Belgium, Canada, 
Jamaica, Malaya, Netherlands, 


ine—Rhodesia and Nyasaland, 
Ghana, Hong Kong, Kenya, 
Switzerland, USSR, USA, West 
Germany; declining—Argen- 
tina, Australia, Belgium, 
Canada, Eire, Finland, France, 
India, Iran, Iraq, Italy, Malaya, 
Netherlands, New Zealand. 
Nigeria, Norway, Portugal, 
Spain, Venezuela. 

The outlook for exports 
generally in 36 maior product 
groups is good in 21 countries, 
improving in four, and un- 
chaneed in nine. According to 
the Export Guide there are no 
markets in which the situation 
is deteriorating or bad since 
the last issue in Oct., 1959. 


Induction heating of billets 
before forging is so rapid that it 
saves steel by not forming scale 
to the same degree as with other 
methods; and there is a substantial 
reduction in loss of zine in brass 
melting furnaces if electric induc- 
tion methods are used. 


Dielectric heating is the only 
method which can be used with 
plastics and leave the outside 
visible surfaces of plastics sheets 
in their original condition. 
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PROGRESS AT HUNTERSTON 
AND HINKLEY POINT 


STATEMENTS from two of the nuclear groups this week claim steady 
progress with work at power stations. The Hinkley Point station has reached 
a significant point with the first steam raising unit shell lifted into position; 
and at Hunterston, the return to work of the welders is the occasion for 
a survey to show how much construction has gone forward while work 


on the reactor vessel has been delayed. 

The Hinkley Point s.r.u. weighs 
325 tons, and is 90 ft long, 21 ft in dia. 
It was lifted by a 250 ft high Goliath 
crane. There will be 12 s.r.u.’s in all 
at this English Electric-Babcock and 
Wilcox-Taylor Woodrow station, and the 
first has gone into position just over 
two years after a start was made on 
the site. It is expected that the first 
reactor will become critical towards the 
end of 1961, with the station in commis- 
sion the year afterwards. 

At the Hunterston station of the 
S of S EB, for which the GEC-Simon- 
Carves group are responsible, the manu- 
facturers claim that rephasing of the 
construction programme has permitted 


Hotpoint in Llandudno 


A NEW extension to the Hotpoint wash- 
ing machine factory at Llandudno was 
opened last week. This will provide addi- 
tional production space to cope with the 
increasing demand for the company’s 
“Countess” and “Princess” washing 
machines, and will bring the total labour 
force employed in the factory to 1,000. 
A further extension costing £2 million 
is planned, and work is proceeding on 
new buildings of over 65,000 sq ft floor 


space to increase the total factory area | 


to more than 230,000 sq ft, and raise 
the number of employees to 2,000, by 
the end of 1960. Production capacity 
will be doubled. and it is claimed that 
the factory will then be one of the 
largest appliance plants in Europe. 
Because of the need for a wide road 
to provide adequate access to the works 
for vehicles, Hotpoint recently made a 
grant of £3.000 to the Borough of Con- 
way towards the cost of road improve- 


ment. 


£2? million spent on Manweb development 


| 


work to go forward “without too much 
interruption.” The various courses of 
the pressure vessel for reactor A are 
almost complete, ready to be lifted into 
position inside the biological shield and 
welded together. In the special fabrica- 
tion shop on site, the first three s.r.u.’s 
for reactor A are well advanced, and 
work is in progress on the remaining 
five. A degreasing plant has been in- 
stalled on site to remove the protective 
coating from tubes for these units. Work 
on reactor B at Hunterston has reached 
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Pictures show (left) the two reactors under construction 
at Hunterston, with the charge-machine maintenance 
building rising on the left; and (above) lifting the first of 
the 12 steam raising units into position at Hinkley Point 


the stage where the biological shield is 
134 ft high and seven of the s.r.u. plinths 
have been completed. 

Much progress has been made with 
the turbine hall, where the six founda- 
tion blocks for 60 MW machines are 
finished. Building is in operation for a 
number of permanent ancillary buildings 
around the site. It is expected that the 
administration and welfare blocks will 
be ready for occupation by members 
of the permanent staff of the station 
early in 1961. 


DURING the six months from April to September, 1959, £2,700,000 was spent by 
the Merseyside and North Wales Electricity Board on the development of the power 
distribution network. This sum included £14 million (including £400,000 for rural 
electrification) spent on extensions and £1°3 million on reinforcements and stan- 


dardisation. 


These figures were given at a meeting 


of the Merseyside and North Wales | 
Area Consultative Council at Chester 
last week. Some 303 miles of overhead 
lines were erected during the six months, 
the report continued. In addition 146 
miles of mains were laid underground 
and nearly 14,900 services were installed. 
Supplies to 2,718 consumers’ were 
changed from d.c. to a.c., and supplies | 
to 1,959 consumers were standardised to 
240 V ac. 

Schemes were sanctioned for develop- 
ments estimated at £3,170,000. Sales of 
electricity during the six months | 
totalled 2,572 million units, an increase 
of 7% over the same period of 1958. 


OFFICIAL PUBLICATIONS 


BS 2776. Paper-covered copper con- 
ductors. Part 1, Round Wire. 6s. 


REYROLLE SWITCHGEAR 
CONTRACTS 


A CONTRACT for the first 275 kV 
switchgear installation in Scotland has 
been awarded to A. Reyrolle and Co. 
Ltd., by the South of Scotland Electricity 
Board. The installation is for a new 
substation sited near Strathaven, the first 
to be provided for the supergrid which 
will link the main generating stations 
and load centres. The station is to be 
commissioned early in 1962 to provide 
electricity supplies to the new strip mills 
of Colvilles Ltd. 

A further contract for the 132 kV 
switchgear required at Richborough 
power station has also been placed with 
Reyrolle by the CEGB. As the station 
is only two miles from the sea, near 
Sandwich on the Kent coast, the switch- 
gear is being housed in a building. 


~ 
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This striking display in the Newbury showroom of the SEB features 3/ high-voltage insulators 
from two 33 kV overhead lines from Thatcham substation which were maliciously damaged by 
The resultant breakdown blacked out the area and almost caused 
the town to be flooded by sewage water. The supply failed at 7.20 p.m., but power was restored 

to most of the town by 11.20 p. 


rifle fire on New Year's Eve. 


F.B.I. reply to 


REPLYING to the Chancellor of the Exchequer’s recent appeal for increased 
productivity to be reflected in lower prices, the Federation of British Industries 
alone. 
“Nattonalised industries, private manufacturing industry, distributors and trade 
unious have, together with the Government. a responsibility for, and should 


has told the Government that m 


each make an effective contribution t 
These views are contained in a letter 
to Mr Heathcoat Amory, Chancellor of 
the Exchequer, from Mr W. H. McFad- 
zean, president of the FBI. It has been 
approved by the FBI Grand Council. 
Mr McFadzean points out that manu- 
factured goods account for a part only 
of the index of retail prices. Manufac- 
turers’ costs are not wholly within their 
own control, and the proportion they can 
control varies greatly between companies. 
“Part of the proceeds of the sales of 
products must be reserved for research 
and development of techniques and mar- 
kets at home and abroad,” the letter 
goes on. “Indeed, unless some part of 
the margin between costs and selling 
prices is ploughed back in a company, 
improvement of its business and the 
growth of the country’s prosperity will 
be retarded.” 
There can be no question of freezing 
wages, prices or profits whether by 


statute or by voluntary agreement, Mr 


McFadzean states. The FBI appreciated 
that the Chancellor had never suggested 
this 

On the question of prices, the letter con- 
tinues: “Each company must determine its 
prices according to its assessment of its 
costs, of the challenge offered by competi- 
tors at home and abroad, and of the long- 
term interests of its own business and of 
the country as a whole. 

“Competition, whether in price, 
quality or service, is in most cases the 
greatest sinele factor which companies 
have to take into account, and it will 
become even more intense as dis- 
crimination against dollar and other 
supplies is progressively eliminated and 
as the EFTA comes into operation. 

“We believe that our members will wish 
to do everything in their power to help to 
maintain a generally stable level of prices. 
We are encouraged in this by the number of 
manufacturers who have reduced prices re- 
cently, and by the probably greater number 
who have held prices stable in spite of 
increased costs, or have improved quality 
with no change in price.” 


m., in time for New Year festivities 


price cuts appeal 


anufacturers cannot cut prices 


o, stability of prices.” 


‘English Telephone 


Expansion 
SOON to move their head office 
and showrooms to new West End 


premises, the English Telephone Co. 
Ltd. originally formed in late 1954 under 
the chairmanship of Sir Leslie Nicholls 
(formerly of Cable and Wireless) are 
continuing their expansion programme 
with an increase in capital to £100,000. 
The company manufacture and supply 
under their own name every type of 
communications, and time and sound 
systems, including, under a_ recent 
licence, imported equipment and parts 
made by Siemens and Halske of Munich. 


| gineering since 
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Industrial lighting conference 


A ONE-DAY conference on Industrial 
Lighting will be held at the Sun Hotel, 
Chatham, on 27 Jan., commencing at 
10.45 a.m. Arranged by the British 
Lighting Council, and intended for 
works engineers and those concerned 
with the installation of lighting for fac- 
tories, the conference will deal with 
recent developments in industrial light- 
ing practice. 

Lectures include: Good Lighting and Its 
Justification, by A. Wilcock: Maintenance 
and Economics, by G. V. McNeill; Lamps 
and Related Equipment, by » 
Atkinson; and Process Lighting, by W. H. 
Hodgson. There will also be a film entitled 
New Light on Industry. The registration fee 
of Ss includes refreshments and literature. 

The BLC have also arranged a lecture 
on Shop Lighting at Oxford, intended 
for electrical contractors, wholesalers 
and the SEB. Date and venue are 25 Jan. 
at the SEB service centre, 37 George St, 
Oxford, commencing 6.30 p.m. The lec- 
turer is Mr J. F. Roper. 

Inquiries regarding the conference or the 
lecture should be sent to BLC at Bret- 
tenham Hse, 16-18 Lancaster Pl, W.C.2. 


Sir Harold Bishop 
sued for libel 


DAMAGES for alleged libel and slander 
are being claimed against Sir Harold 
Bishop, 59 year old director of engineer- 
ing at the BBC, by Mr L. J. Peerless, 
5S year old former member of the BBC's 
engineering division, in a five-day action 
to be heard by a High Court jury at 
Queen’s Bench. At the time of the 


| alleged libel Mr Peerless, who was with 


the BBC from 1929 to 1956, was a 
progress engineer in Sir Harold’s depart- 
ment. 

Sir Harold has been director of en- 
1952. and was one of 
the pioneers of broadcasting as far back 
as 1923, in the days of 2LO. 


VERSATILE PRODUCTIVE POWER 


INDUSTRIAL portable electric tools, 


usually associated with and employed 
solely for, maintenance work, have an 
equally large but often unsuspected 


potential for productive use. Just how 
wide is that potential can be seen from 
a new industrial colour film One Jump 
Ahead launched last week by Wolf 
Electric Tools Ltd. 

The leading role is played by BBC 
personality Raymond Baxter, through 
whose eyes the film depicts widely 
differing uses for portable tools in four 
different factories. It shows the adapta- 
bility, reliability and high performance 
of these tools; particularly impressive 
was the way in which it showed that 
use on precision work in machine too] 
fabrication. 

The film is to be shown at engineering 
centres throughout the country and, as 
copies become available, will be sup- 

| plied on loan, free of charge, to train- 


A scene from the film “One Jump Ahead” 
showing heavy duty drilling in progress using 
a Wolf drill 


ing organisation and technical colleges. 
Copies will later be available through 
industrial film libraries and in English- 
speaking countries overseas. 
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“NETABULB” 
PROMOTION 


A TEN-WEEK advertising 
embracing television, the provincial Press, 
women’s magazines and the Radio Times, 
is to be launched at the end of this 
month to promote AEI’s Mazda “Neta- 
bulb” lamp, from 25 Jan. to 9 April. 


Mazda 


Netabulb 


Neater Shape 


This “Netabulb” showcard is available free to 
dealers 


More than 40,000 retailers are being 
circularised with full details of the cam- 
paign. Showcards, literature and a free 
window dressing service are available to 
them, plus a “give-away” booklet. 


PRESTCOLD H.P. FIRM 


AS from next March, hire purchase 
agreements for Prestcold refrigerators 
are to be financed by a new company 
named Prestcold Finance Ltd. The com- 
pany, which is privately owned with an 
initial authorised capital of £200,000, has 
been formed by the Pressed Steel Co. 
Ltd., manufacturers of Prestcold re- 
frigerators, in conjunction with J. Henry 
Schroder and Co. Ltd., merchant bankers 


4 
ul ¢ 
Say! THE WEEK 


“People nowadays who are anxious to 
take goods on hire purchase are not 
worried with the resulting cost of the 
transaction. They are worried as to the 
amount of the weekly payments.” . 
Mr Justice E. Oucp, in Sheffield C ounty 
Court. 


“I commend to our Government the 
urgent need to adopt a vigorous policy 
of backing British industry in its efforts 
overseas so that we may meet our com- 
petitors on more equal terms.” . . . SIR 
THOMAS SopwitH, chairman, Hawker- 
Siddeley group. 


“The principle should be accepted by 
all concerned that the fruits of higher 
productivity can be shared when they 
are achieved, and not before.” ... MR 
W. H. McFapzean, president of the 
FBI, writing to the Chancellor of the 
Exchequer 


campaign, 
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PRICE 


cable 
other 


Figures quoted are the official prices ruling on Tuesday, January 19 


metals 
materials 


Weekly 


ton | change 


£per Weekly 
ton | change £ 


COPPER, standard class A 
(settlement) . | 257 
(3 months) ... | 246 
LEAD, refined pig. letgaa os purity | 
(cash) 744 
» (3 months) |} 745 | 
TIN, refined, min. 99 75° 4 ” purity } 
(settlement) . | 794 +4 
(3 months) ... | 789$ | +2) 
ALUMINIUM, ingots 99-99°5°; ... | 186 
wire bars 99%, nit 209 | — 
BRASS Strip 63/37 . 2224 | +14 
SILVER (Troy oz) : ... | B0d -} 


ZINC, virgin, min. deans purity 


(cash) 944 | 

(3 months).. oe | 92 |—} 
RUBBER, per Ib. | 

No. I, R.S.S. spot | 364d) +1}d 

c.i.f. basis, ports. Mar. 334d id 
ARMOURING: 

Galv. Stee! Wire (0°104 in.) 664 — 

Mild Steel Tape (0°04 x Igin.) | 53* 
NICKEL (home) ; 600 | — 
MERCURY (76 Ib flask) ... ‘ 713 
AMERICAN PRICES: 

Copper, electrolytic (per |b) 3c 

Lead (New York) 12c oo 


* Tape Price, now an average, includes varnishing 


National Coal Board reviews 1959 


DURING 1959, the National Coal Board experienced a continuing and substantial 
fall in the demand for coal, in which the policy of the electricity supply industry 
played an important part. This is made clear in a review of the year which the 
board has issued. During the year, total UK consumption of coal was 190-5 million 


tons, which compares with total production of 20671 million, 
down on 1958. 


opencast. Output was 9°7° 

Electricity supply in 1959 took 46:1 
million tons of coal, 0-1 million less 
than in 1958 despite a substantial (7%) 
increase in electricity generation. Com- 
pared with 1956 demand, this represents 
an increase in coal consumption of 
only 4 million tons; and electricity 
supply is the only main type of coal 
consumption to make any progress at 
all during that period. The NCB esti- 
mates that the oil conversion programme 
in power stations js responsible for 
diversion of six million tons of coal 
from electricity during that period. 

At the end of 1959, stocks at collieries 


Electrical Spending 
27% up 


ALTHOUGH consumer spending gen- 
erally in the third quarter of 1959 was 
3°, up on the same period in the 
previous year, the increase in expendi- 
ture on electrical and radio goods rose 
by 27%, from £74 million to £94 mil- 
lion. During the first nine months of last 
year electrical and radio purchasing 
reached £274 million. an increase of 24% 
on the £221 million spent from January 
to September, 1958. 

These figures are quoted in the 
Monthly Digest of Statistics for Decen- 
ber issued last week by the Central 
Statistical Office. 


Record Christmas Trade 
RETAIL trade in Dec., 1959, rose to a 
record level at 4% above the value of 
spending in Dec., 1958, reports the Board 
of Trade. Retail prices were slightly 
lower than a year earlier, so that the 
increase is attributed to a larger volume 
of sales. Retail trade for the year 1959 
as a whole is also estimated to be 4% 
up on the year before, reaching an index 
figure of 107 as compared with 103 for 
1958, 


10°83 million of it 


and on opencast sites totalled 360 mil- 
lion tons, compared with 19°5 million 
at the end of 1958. Much of this coal 
consists of untreated small coal. 

So far as production is concerned, 
1959 established mew records, with 
overall output per man shift 26°6 cwt 
and faceworker production, 74:6 cwt/ 
manshift. 

The NCB estimate that consumption 
during 1960 will be slightly more than 
in 1959, at about 196 million tons. 


Northfleet on Load 


THE first of six 120 MW generating 
sets at the new Northfleet power station, 
Kent, went on load last Thursday night. 
It is a GEC reheat machine, the asso- 
ciated boiler being made by Foster 
Wheeler Ltd. 


News in Brief 


The new 186 mile (o.h.) radio com- 
munications link between the US and 
the Bahamas began operating last week 
end. Equipment for the Nassau terminal 
was made by Standard Telephones and 
Cables Ltd. 


Pye Ltd. are negotiating for about 
50.000 sq ft of factory buildings in 
Sheerness Dockyard. 


An exhibiton of British scientific 
instruments is to be held in Moscow 
from 16 to 26 June, 1950. 


The CEGB has offered to pay £400 
a year for five years to support research 
at Brunel College of Technology, Acton, 
on power system controls. 


A reorganisation of the Motors Divi- 
sion of Westool Ltd., St. Helen’s Auck- 
land, Co. Durham, has just been com- 
pleted and the Design Section has been 
considerably enlarged. 
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Company Activities 


T was last April that Lord Chandos 

gave his opinion, reported here, that 
the tendency in the electrical industry 
will be towards larger and larger units 
and to organisations which would cover 
the whole electrical field rather than 
some portion of it. We saw this merging 
to a marked degree during 1959 in the 
cable industry but not until last week 
did we witness in so short a space and 
so intensely the manifestation of this 
forecast. 

Electric and Musical Industries’ 
counter-bid and Metal Industries’ latest 
offer for the Ordinary and Preference 
capital of Lancashire Dynamo Holdings 
has been one of the biggest items of 
company news. The Metal Industries 
board made it known that they first 
approached Lancashire Dynamo more 
than 18 months ago. On Tuesday they 
raised their Christmas Eve bid by 33}% 
with an offer which LD shareholders will 
find very attractive. True, the board of 
EMI have stressed the exciting prospects 
offered by a merger with that group with 
its vast electronic resources, and have 
made jt clear that they are now looking 
for industrial applications for their elec- 
tronics “know-how.” 

On the other hand, Metal Industries, 
which already have control and switch- 
gear interests, consider that the machinery 
side of the Lancashire Dynamo business 
would prove a valuable link. 

Announcing the new offer on Tuesday 
(reported on page 111), Mr John Black, 
deputy chairman of Metal Industries, 
pointed out that it “allows the Lanca- 
shire Dynamo shareholders to receive in 
cash almost the value of his holdings 
before any offer was made and at the 
same time to retain a valuable interest 
in the combined Lancashire Dynamo— 
Metal Industries business on which he 
will receive a substantial income with 
good prospects.” 

It has also emerged that EMI had been 
discussing in general terms the possi- 
bilities of co-operation or amalgamation 
with the Lancashire Dynamo board for 
over a year. 


The latest offer by Metal Industries is 
worth around £12 million, and Ordinary 
shareholders are offered two methods of 
exchange, both with a cash payment. 

Whether Electric and Musica) Indus- 
tries’ board can raise their own oid still 
further remains to be seen, but G»viously 
LD shareholders will wait awhile to see 
if any other movement is forthcoming. 

Meanwhile, most of them should be 
happy at seeing the value of their hold- 
ings climb from about 55s 6d when I 
last recommended them in June, to the 
current figure of about 78s. 

Mr Black considers that the latest MI 
offer holds out considerably greater 
income prospects than the EMI offer. 

News that plans are being drawn up 
for the merger of the “twins” A. Reyrolle 
and C. A. Parsons pushed the former’s 
£1 Ordinary shares first 9s higher to 
£102 6d and then to 105s, but the latter's 
£1 Ordinary, initially 2s higher, slipped 
back to 56s. Although A. Reyrolle, the 
electrical engineers and a member of the 
Nuclear Power Plant Co., already owns 
40% of the C. A. Parson’s Equity, the 
two boards state that this does not make 
a closer association an easy matter 
because it produces technical legal diffi- 
culties. They are, therefore, to propose 
a scheme under which a holding com- 
pany would be set up to take over 
the share capital of both companies 
although both would continue to trade 
as separate entities with their own 
management and with their present 
works. 

“The integration proposed will 
strengthen the existing commercial and 
technical collaboration, and take advan- 
tage to the fullest extent of the diversity 
of the products of the two companies. 
It will also provide the advantages and 
economies of a unified organisation.” 

Thus state Mr H. H. Mullens and 
Mr F. W. Gardner, chairmen of A. 
Reyrolle and C. A. Parsons respectively. 
But it also sounds very much like Lord 
Chandos, AEI.—From our City Corre- 
spondent. 


British Industrial Plastics Ltd. 

With the group profit for the year 
to 30 Sept. last increasing to £1,113,026 
(as against £979,129), the dividend is 
raised 24% to a total of 224%, with 
a final of 15%. It is also proposed to 
capitalise £1,476,812 of reserves in a 
one-for-one scrip issue. 


Electrical and Industrial Develop- 

ment Trust 

One million units in this Trust are 
being offered at a price of 13s 7}d each, 
or at the manager's selling price when 
applications are received, whichever is 
the lower. The commencing gross yield 
is calculated at £3 18s 6d per cent. The 


Trust holds shares in 119 companies 
18 of which are in electronics, automatic 
and atomic energy. 


Hawker Siddeley Group 

In his review of the activities of the 
group, at the annual general meeting 
last week, Sir Thomas Sopwith, chair- 
man, stated that new research centres 
have been built, or are under construc- 
tion, in connection with diesel engines, 
electrical engineering, steam and indus- 
trial gas turbines, nuclear power and 
electronics. In the industrial group, fur- 
ther substantial orders have been re- 
ceived for transformers. Switchgear and 
Rotating Machines Divisions continue 
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to expand and the latter added to its 
range of marine equipment by the 
acquisition of the Rotating Machines 
Division of Veritys. Fuller Electric had 
a successful year and established another 
record in the size and rating of equip- 
ment produced. The company is de- 
veloping new design and manufacturing 
techniques for higher voltages and has 
extended its range of tapchanger equip- 
ment. 


R. B. Pullin and Co. Ltd. 

The group profit for the year to 
30 Sept. last increased to £316,990, from 
the previous year’s figure of £271,501. 
The final dividend is again 20%, on the 
increased capital, making the total 25%. 


John Summers and Sons 

This steel company which has a long 
affiliation with the electrical jndustry, 
is expected to complete its present ex- 
pansion scheme this year. But Mr R. F. 
Summers, the chairman, does not antici- 
pate much in the way of increased pro- 
duction during the first half of the year, 
as the task of transferring and modifying 
much of the finishing equipment has to 
be done first. But by the end of the year 
the productive capacity at Shotton 
should be approaching its target. He 
reports a full order book, with all 
departments well occupied. 


Vactric Ltd. 

Announcing an increase in the interim 
dividend from the equivalent of 114% 
to 15% on the increased capital, it is 
stated that group profits for the half 
year to 26 Sept. last amount to 
£224,000, compared with £230,000 for 
the corresponding period of the previous 
year. 


Venner Ltd. 
For the seven months ended 31 July 
last, the profit amounts to £63,660, 


compared with £82,298 for the previous 
12 months. Dividend is 7%, equivalent 
to 12% for a year. 


Westinghouse Brake and Signal Co. 

Group trading profits for the year 
ended 3 Oct. last jumped sharply to 
£2.557,488. The previous year’s figure was 
£2,035,101. This time depreciation charge 
is £808,935 (£669,608). Dividend is raised 
1% to 11%. Changes have been made 
in the group’s reserves. That against 
initial allowances has reconsti- 
tuted as a reserve against tax deferred 
by capital allowances. As a_ result 
£91,500 is transferred to revenue reserves 
which also gets £58.000 from tax pro- 
visions no longer required. 


Intended Dividends 

Cables Investment 
41% (same). 

Calcutta Electric Supply Corpn. In- 
terim 34% tax free. 

James Scott (Electrical Engineers). 
Interim 5% on larger capital, compared 
with the equivalent of 454%. 

Ultra Electric (Holdings). Interim 74% 
(3%). 


Trust. Dividend 


ji 


Electrical Times, 21 January, 1960 


COMMER 


Contracts Open at Home.. 


Dates given are the final for receipt of 
tenders unless otherwise stated. 


21 Jan.—Neath B.C. Electrical work in 
alterations to swimming pool in Dyfed Rd 
comprising annexe buildings, filtration room, 
plant rooms, restaurant. Applications to 
Town Clerk, D. King Davies, Town Hall, 
Neath, by above date. 

22 Jan.—Melrese. Maintenance of electrical 
installations and equipment. Applications to 
Group Secretary and Treasurer, Borders 
Hospitals Board of Management, Newstead, 
Melrose, by above date. 


23 Jan.—Cardiff. Supply of cables, conduit 
and conduit fittings to Hospital Management 
Committee for year from 1 April, 1960.— 
See 14 Jan. issue. 

23 Jan.—Nottingham T.C. Supply of, item 2, 
lamps for E.C.—See 14 Jan. issue. 


25 Jan.—Enfield B.C. Contract A: supply 
of 237 140 W integral jacketed sodium 
vapour lamps complete with control gear 
and lamps plus five 60 W units. Contract 
B: supply of 237 25 ft prestressed or rein- 
forced concrete columns and brackets plus 
five 15 ft columns. Contract C: erection of 
columns, brackets and lanterns plus re- 
moval of steel and c.i. columns, Borough 
Engineer and Surveyor, H. D. Peake, 
Little Park Gdns, Enfield. Deposit £2. 

25 Jan.—Glamorgan C.C. Supply, erection 
and putting into service of eight 140 W 
sodium lighting units on A48 roundabout 
at Culverhouse Cross.—See 14 Jan. issue. 


25 Jan.—Huddersfield T.C. Supply of (item 
17) tungsten lamps: (18) m.v. and sodium 
lamps; (19) cables.—See 14 Jan. issue. 


25 Jan.—Manchester T.C. Installation of 
6-6 kV cables, road lighting and telephone 
caoles at Davyhulme Sewage Wks extensions, 
stage 1B.—Advertised 7 Jan. issue. Electrical 
installations in 48 dwellings at Levenshulme 
(Contract 265) and two surgeries, Ridgway 
St (Contract 222F).—Advertised 14 Jan. 
issue. Supply of (Schedule A) carbon brushes, 
etc., o/h equipment.—See 14 Jan. issue. 


25 Jan. — Staffordshire C.C. Provision of 
linear sodium street lighting on A5, Fazeley 
Roundabout.—See 14 Jan. issue. 


25 Jan.—Wembley B.C. Supply of lamps, 
item 9, on supplies list—See 7 Jan. issue. 


26 Jan.—Blackburn T.C. Maintenance of 
school meals canteen equipment (item 2b) 
electric and (item 2c) refrigerators for year 
from 1 April, 1960.—See 7 Jan. issue. 


26 Jan.—Burnley B.C. Supply of electrical 
equipment for Hameldon Hse hostel. Social 
Services Officer, 50 Manchester Road, 
Burnley. 


26 Jan.—Eeham U.D.C. Supply and erec- 
tion of 712 Group “B” lanterns, fittings, 
prestressed concrete and timber columns, 
brackets, etc.—See 14 Jan. issue. 


27 Jan.—Amesbury P.C. Supply and erec- 
tion of 63 140 W sodium lamps alone 
A303. Clerk of the Council, 52 Countess Rd, 
Amesbury. 


27 Jan.—Durham C.C. (a) Electrical instal- 
lation in Billingham new day school: (b) 
in additions and alterations in Houchton- 
le-Spring Modern School: (c) in additional 
accommodation at Ryhope Modern School: 
renewal of electrical installation at Wheatley 
Hill County School. Applications to Courty 
Architect, South St, Durham, by above date. 


27 Jan.—Kineston upon Hull T.C. Elec- 
trical installations in (a) 92 dwellines on 
land north of Boothferry Rd and (bh) 26 
dwellings, Springhead Ave, for City Archi- 
tect’s Dept. Deposit £2 to City Treasurer. 


28 Jan.—PDewn C.E.C. Lighting installa- 
tions at Moneyrea new primary school. 


Details from consulting engineer, W. J. 
Ogle, 63 Main St, Bangor, Co. Down. 
Deposit £3 3s. 

28 Jan.—Gainsborough U.D.C. Conversion 
of hand-operated service lift to electric drive 
in Town Hall.—See 7 Jan. issue. 


28 Jan. —Gt. Yarmouth T.C. Electrical 
installation in new H.Q., police station, at 
Howard St South.—See 24 Dec. issue. 

28 Jan.—Luton B.C. Erection and wiring 
only of 440 Class “B” concrete lighting 
columns with sodium discharge lighung.— 
See 7 Jan. issue. 

28 Jan.—St. Albans and Watford R.D.C’s. 
Provision of street lighting on North Orbital 
Rd, A405. Applications to Engineers, at 43 
Upper Lattimore Rd, St. Albans, and Wyn- 
yard Hse, Langley Rd, Watford, by above 
date.—Advertised in this issue. 


29 Jan.—Cardiff T.C. Electrical installation 
in extension to Glantaf County Secondary 
Mixed School, Llandaff North. City Sur- 
veyor, City Hall, Cardiff. Deposit £2 2s, 


29 Jan.—Churchdown P.C. (1) Supply of 
94 140 W sodium aero-screened lanterns 
with ancillary equipment: (2) supply and 
erection of 94 steel columns together with 
fitting and wiring of tenderer’s own lighting 
equipment; (3) as (2) but for fitting and 
wiring of equipment offered by another 
firm.—Advertised 31 Dec. issue. 


29 Jan.—Doncaster T.C. Supply of (item 13) 
lamps for year to 31 March, 1961.—See 
14 Jan. issue. 

29 Jan.—Great Yarmouth T.C. Supply of 
cables for year from 1 April, 1960.—Adver- 
tised 14 Jan. issue. 

29 Jan. — Manchester T.C. Contract 324, 
supply and installation of two passenger 
lifts in nine-storey block of flats at Kings- 
gate Rd, Wythenshawe.—See 14 Jan. issue. 


29 Jan.—Renfrew C.C. Supply and erection 
of: (A) sodium vapour lighting with mini- 
mum output of 20,000 lumens on 35 ft steel 
columns with a 9 ft outreach: Stage 1—41 
units Glaseow boundary to Eastwood Toll: 
tave 2—204 units Eastwood Toll to Mal- 
letsheugh Inn. (B) 140 W sodium vapour 
lighting on 25 ft steel columns with a 4 ft 
outreach; Stage 1—45 units Rouken Glen 
Rd, Giffrock and Thornliebank : Stage 2— 
44 units gegen Rd, Main St, Thornlie- 
bank.—See 14 Jan. issue. 

30 Jan.—Batley B.C. Supply of Class “A” 
lighting equipment: 140 W sodium lamps/ 
jackets, lanterns and control gear, 25 ft 
par columns with brackets, solar dial 
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time switches and 3/-029 twin and earth 
cable. Borough Surveyor, Hanover St, 
Batley. 

30 Jan.—Bermondsey B.C. Supply of lamps 
for year.—See 14 Jan. issue. 

30 Jan.—Fife C.C. Supply of 32. steel 
columns, sodium lanterns, etc., for Group 
“A” roundabout lighting.—See 14 Jan. issue. 
30 Jan.—Gloucestershire C.C. Supply of 
lamps for year from 1 April, 1960, to 
Welfare Committee.—See 14 Jan. issue. 

30 Jan.—Horbury U.D.C. Supply of (item 
2) 240 V street lighting lamps for year to 
31 March, 1961.—See 14 Jan. issue. 

3% Jan.—Ross and Cromarty C.C. (g) Elec- 
trical work in (1) two two-apartment, four 
three-apartment and two five-apartment 
houses at Kyle of Lochalsh: (2) 11 three- 
apartment and six four-apartment houses 
at Maryburgh. Applications to quantity 
surveyors: R. Armour and Partners, 375 
Union St, Aberdeen, by above date. 

30 Jan.—Runcorn U.D.C. Supply of (item 
15) lamps for year.—See 14 Jan. issue. 

30 Jan.—Sutherland C.C. Electrical work in 
erection of eight houses at Sibell Rd, 
Golspie. Applications to County Architect, 
?. W. Brannen, Dornoch, by above date. 
30 Jan.—Stockport T.C. Supply of street 
lighting equipment (item 13) lamps; (14) 
lanterns, chokes, capacitors and time 
switches.—See 14 eu issue. 

1 Feb.—Caerphilly U.D.C. Supply of (item 
15) lamps and (item 16) road lighting elec- 
trical equipment. Omnibus Manager, Omni- 
bus Garage, Mill Rd, Caerphilly. 

1 Feb.—Chadderton U.D.C. Supply of lamps 
(item 4) and reinforced concrete columns 
(item 8). Applications to Engineer and Sur- 
veyor, Town Hall, Chadderton, enclosing 
foolscap s.a.e. 

1 Feb.—Chester T.C. Supply of bulbs for 
year.—See 14 Jan. issue. 

1 Feb.—Glastonbury B.C. Supply and erec- 
tion of pumps, motors, control gear, pipe- 
work and valves at Wells Rd sewage pump- 
ing station.—See 14 Jan. issue. 

1 Feb.—Hemel Hempstead B.C. Supply of 
item 21 lamps for year. Borough Engineer, 
A. H. Tusaar, High Street, Hemel Hemp- 
stead. 

1 Feb.—N. Ireland. Electrical installation in 
new office building, Queen Elizabeth Rd, 
Enniskillen.—See 14 Jan. issue. 

1 Feb.—N. Ireland. Supply of (item 15) 
lamps, cable and conduit for year from 
1 April, 1960. Secretary, Downpatrick Hos- 


J. Edward Hall (Electrical 
Ltd.—Midlands address for? T.B.C 
The Tower, 140 Raby St, Manchester. 4. 


“Termate” terminal biacks—makers 
of? M.C.C.—Termination Equipment 
Ltd., Noel Wks, Elson St, Basford, 
Nottingham. 

“Wallieraph” extensible desk lamp— 
gy of? D.O.A.—Walter Grafton and 
Son Ltd., 122 Foots Cray Rd, S.E.9. 

Easiwork Ltd.—address for? S.E.— 
Beechings Way, Gillingham, Kent. 

“Wima” canacitors—agents for? E.T. 
—Waycom Ltd., Empire Bldgs, Duke St 
Hill, S.E.1. 


Your Queries Answered 


Readers are invited to make use of our free enquiry department which bossesses 
wide resources, including an index of trade information with over 100,000 entries 


A Selection from the 112 queries answered this week 


“Davenset” rectifiers — makers of? 
U.A.S.—Partridge, Wilson and Co. Ltd., 
Davenset Electrical Wks, Evington 
Valley Rd, Leicester. 


“M. and R.” lanterns—makers of? 
M.F.—Marrison and Revell Ltd. 4 
Ridgeley Mews, N.W.10 


“Elmatic’” elements makers of? 
L.E.B.—Elmatic Ltd., Estate, 
Colchester Ave, Cardiff 


ANSWER WANTED 


“Oxford” R.T.110 arc welding set— 
makers of? W.C.L 
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pital Management Committee, Downshire 
Hospital, Downpatrick. 

1 Keb.—»stoxe-on-Trent T.C. Supply of 
(item S) lamps for year to 31 March, 1961. 
Engineer and Surveyor, Town Hall, Stoke- 
on-Trent. 

2 Feb.—Dublin T.C. Supply of 112 enclosed 
bowl type street lighting fittings. Engineer 
and Town Planning Dept., 28/9 Castle St, 
Dublin. 

3 Feb.—Friern Barnet U.D.C. Supply of 
street lamps for year from 1 April, 1960.— 
Advertised 14 Jan. issue. 

3 Feb.—Machrihanish. Electrical work in 
connection with runway extension, etc., in- 
cluding: (a) lighting installation including 
runway and approach systems; (b) h.v. and 
m.v. cable installations extensions: (c) con- 
necting of cables, switchgear, transformers, 
etc., in substations and lighting in sub- 
stations and control building. N.A.T.O. 
Common Infrastructure Contract Slices VII 
and VIII, value £105,000.—See 7 Jan. issue. 
3 Feb.—Markethill. Provision of electrical 
services to pens at Poultry Testing Station, 
Gosford, Castle Estate, Co. Armagh. Details 
from Ministry of Finence, Room 103, Law 
Courts Bidg, Belfast. Deposit £2. 

3 Feb.—Oakenvates U.D.C. Supply, erec- 
tion and installation of 108 Group ‘“B” 
60 W sodium lighting units on concrete 
columns on various roads. Engineer and 
Surveyor, Council Offices, Stafford Rd, 
Oakengates. Deposit £2 3s. 

3 Feb.—Southwark B.C. Supply of (item 8) 
lamps.—See 14 Jan. issue. 

4 Feb.—Saddleworth U.D.C. Installation of 
10 lighting points on concrete columns at 
Browhill housing estate, Austerlands. Light- 
ing ae Council Offices, Upper- 
mill, Aldham. 

5 U.D.C. Supply of (item 
22) bulbs.—See 14 Jan. issue. 

5 Feb.—Bridlington B.C. Supply and in- 
Stallation of two sets of duplicate pumping 
plant, 25,000 and 35,000 g.p.h., auto- 
matically controlled. Water Engineer and 
Manager, 11 Marton Road, Bridlington. 
Deposit £2 2s 

5 Feb. —Omagh. Electrical installation in 
360-pupil voluntary intermediate school for 
irls. Details from Varming and Mulahay, 


5 Feb.—West Suffolk C.C. Supply and 
erection of 14 35 ft steel columns and 
200 W linear sodium discharge lamps in cut- 
off lanterns on All Barton Mills; Round- 
about. County Surveyor, Manor Hse, Bury 
St. Edmunds. 

6 Feb.—Barry B.C. Supply of (I) electrical 
goods including vehicle batteries for year 
from 1 April, 1960.—See 14 Jan. issue. 

6 Feb.—Newbury B.C. Supply and _ instal- 
lation of three vertical spindle suspended 
axial flow propeller pumps each capable of 
2,014 g.p.m. for sewage effluent pumping 
station.—Advertised 14 Jan. issuc. 

6 Feb.—Warrington R.D.C. Supply and 
erection of 55 Class “B” sodium vapour 
units on Green, Holes and Cinnamon, 
Lancs, at Poulton-with-Fearnhead. Engineer 
and Surveyor, Council Offices, Museum St, 
Warrington. 

6 Feb.—Worsley U.D.C. Supply of tungsten 
and sodium discharge lamps for year ending 
1 April, 1960. Applications to Clerk and 
Solicitor, R. E. Huband, Worsley, enclosing 
foolscap s.a.e. 

8 Feb.—Brighouse B.C. Supply of mercury 
discharge and tungsten lamps.—See 14 Jan. 
issue. 

8 Feb.—East Devon. Supply and _ installa- 
tion of a small hydro-pneumatic booster 
plant in Pinhay Development scheme. Con- 
tract PS (amended). Engineer, East Devon 
Water Board, 46 New St, Honiton. 

8 Feb.—Kirkcaldy T.C. Supply and _ instal- 
lation of 300 cookers and 300 washboilers.— 
See 14 Jan. issue. 

8 Feb.—N. Ireland. Main connections be- 
tween generator and associated transformer 
for No. 3 60 MW turbo-generator at Cool- 
keeragh.—See 14 Jan. issue. 

8 Feb.—Rochdale T.C. Lighting and power 
installations at Greenbank Junior School. 
Borough Surveyor, Town Hall, Rochdale. 

9 Feb.—Hebburn U.D.C. (2) Electrical in- 
stallations in 24 flats and maisonnettes in 
Station Rd. Engineer and Surveyor, Council 
Offices, Argyle St, Hebburn. Deposit £3 3s. 
10 Feb.—Lanarkshire. Electrical work in 
new fire station at Shotts for Fire Brigade 
Joint Committee. Details from architects: 
Gavin Paterson and* Son, 6 Cadzow St, 
Hamilton. 
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Change of Address. Rhoden Partners Ltd. 
have moved to 19 Fitzroy Sq, W.1. Tele- 
phone Euston 9696. 

The Glasgow and Manchester office 
addresses of Bruce Peebles & Co. Ltd. 
have been changed. They are now: Carl- 
ton Hse, 26 Blythswood Square, Glasgow, 
C.2. Telephone: Central 6677, and Peter 
Hse, St. Peter’s Sq, Manchester 1. Tele- 
phone Central 6690. 

The main sales engineering and contracts 
departments of Lee Guinness have been 
moved from the company’s H.Q. and fac- 
tories in Northern Ireland to a_ newly 
opened office at 25 Victoria St, S.W.1 (Tel. 
Abbey 6762). In charge of these depart- 
ments is Mr. J. B. Souter, under the direc- 
tion of Mr. J. E. Bishop, general manager, 
who is responsible for the company’s activi- 
ties in London. 

Battery Distribution. Dagenite aircraft 
batteries, which have previously been dis- 
tributed by Peto and Radford, will be mar- 
keted by the manufacturers, Pritchett and 
Gold and E.P.S. Co. Ltd., 137 Victoria St, 
S.W.1, who are the proprietors of Peto and 
Radford. 

Change of Name. All commitments and 
warranties entered into by the Visual Aids 
Division of Chadwick-Latz Ltd. have been 
taken over by Visual Marketing Services 
Ltd., 6-8 Ludgate Hill, E.C.4. 

New Telephone Number. The telephone 
number of Croxton and Garry Ltd. has been 
changed to Kingston 9444. 

Representatives. Photo electronics (M O.M.) 
Ltd. have appointed Paton Bros, Engineer- 
ing Services, as their representatives for 
Yorkshire, | ancashire and Cheshire. 


NOTES 


Agency. R. H. Cole (Overseas) Ltd., 2 
Caxton St, S.W.1, have been appointed sole 
U.K. importers and distributors for com- 
munications test-gear made by Siemens and 
Halske. 


Beama Contract Price Adjustment For- 
mulae. Electrical Machinery and 
Equipment. For purposes of calculating 
variations in (a) “Rates of Pay’’—the rate 
of pay for adult male labour at 15 Jan., 
1960, shall be deemed to be 196s; (5) “Cost 
of Material’’—the index figure for materials 
used in the Electrical Machinery Industry at 
15 Jan., 1960, is 116-3* (180-4*). 

For Turbo-Generating and Allied Plant. 
For purposes of variations in: 
(a) “Rates of Pay”’—the rate of pay for 
adult male labour at 15 Jan., 1960, shall be 
deemed to be 196s. (b) “Cost of Material’’ 
—the index—figures at 15 Jan., 1960. are: 
Materials used in Mechanical Engineering 
Industries, 125-4* (188-4*). “Blast Furnaces 
and Iron and Steel Melting and Rolling 
(1948 S.C. ref. 40/41)” 189. Other Steel 
Goods, excluding tubes (1958 S.I.C. ref. 
311/2), 128-8. The price of brass condenser 
tudes } in. o/d 18 s.w.g. on 15 Jan., 1960, 
is 4s lid per Ib. *Provisional figure. 

The figures in parentheses shown above 
relate to the earliest list of wholesale price 
index numbers in which the year 1949 is 
taken as the base 100. For the other figures 
1954= 100 


Jordan’s Imports. Under changes in 
Jordan’s customs tariff, electro-mechanical 
domestic appliances with self-contained 
electric motors the rate of duty is increased 
from 15% to 20% ad valorem. 
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10 Feb.—Lancaster T.C. Supply and instal- 
lation of: (1) three low lift pumps (two 
of which working together to deal with 
3,050 g.p.m. and 4,500 g.p.m.); (2) three 
high lift pumps (two of which for 2,778 
and 4,167 g.p.m.), for River Lune Scheme.— 
Advertised 7 Jan. issue. 

10 Feb.—Solihull B.C. Supply of (item 7) 
fittings and (item 8) lamps for year from 
1 April, 1960. Borough Surveyor, 90 
Station Rd, Solihull. 

11 Feb.—Widnes B.C. Supply of electrical 
equipment (item 7) and (item 8) lamps for 
year to 31 March, 1961. Borough Engineer 
and Surveyor, F. A. J. Knight, Town Hall, 
Widnes. 

12 Feb.—Alfreton U.D.C. Installation of 
113 140 W_ sodium and five 3/830 W 
fluorescent lanterns plus 118 concrete 
columns for Leabrooks lighting. Engineer 
and Surveyor, Council Offices, Nottingham 
Road, Alfreton, Derbys. Deposit £2 2s. 

12 Feb.—Harrogate B.C. Supply of (item 13) 
lamps for year to 31 March, 1961. Borough 
Engineer, C. E. Fellows, Municipal Offices, 
Harrogate. 

12 Feb.—Leeds T.C. (a) Supply and instal- 
lation of 1,000 g.p.m., 200 ft manemetric 
head pumping equipment. City Engineer, 
Civic Hall, Leeds 1. Deposit £2 2s. 

13 Feb.—Birkenhead B.C. Supply of elec- 
trical equipment for motor bus and ferry 
sections. General Manager, Transport Dept., 
Laird St, Birkenhead. 

13 Feb.—Consett U.D.C. Supply of street 
lighting lamps for year to 31 March, 1961. 
Surveyor’s Dept., Council Offices, Medom- 
sley Rd, Consett. 

13 Feb.—Grimsby B.C. (c) Electrical instal- 
lations, on fixed-price basis, in remodellin 
of Edward Primary Infants’ School, Edwar 
St.—See 14 Jan. issue. 

13 Feb.—Grimsby B.C. (c) Electrical in- 
stallation on fixed-price basis in new science 
block at Havelock Secondary School, Holy- 
oake Rd, off Carr La: in Grantham Ave 
Primary Junior School, off Edge Ave, 
Scartho. Borough Engineer and Surveyor, 
Municipal Offices, Town Hall Sq, Grimsby. 
Deposit £5 each contract. 

13 Feb.—Lurgan B.C. Supply of (item m) 
electrieal stores for year from 1 April, 1960. 
Borough Surveyor’s Office, 6 Union St, 
Lurgan. 

17 Feb.—High Wycombe B.C. (1) Supp! 
and erection of steel columns and _instal- 
lation of Janterns, auxiliary equipment, 
wiring, etc.; (2) supply of 250 W mercury 
discharge lanterns and auxiliary 
equipment. Borough Engineer’s Office, 
Municipal Offices, High Wycombe.—Adver- 
tised in this issue. 

20 Feb.—Merthyr Tydfil B.C. Supply of 
(item 8) electrical goods for year from 
1 April, 1960. Engineer and Surveyor, Town 
Hall, Merthyr Tydfil, Glam. 

4 March—Notts C.C. Supply and erection 
of columns, lanterns and switchgear on 
traffic islind on A614. Conntyv Survevor, 
Shire Hall, Nottingham. Deposit £2.— 
Advertised in this issue. 

No date stated—Swinton B.C. Electrical 
installauon in 16 flats —See 14 Jan. issue. 


... and Overseas 


Details of items marked * may be obtained 
on application to the Boad of Trade, 
Lacon Hse, Theobalds Rd, W.C.1, quoting 
reference. 
10 Feb.—Nigeria. 36 150 MVA 66 kV 
extensible pattern ring main units. Secretary, 
Electricity Corporation of Nigeria, H.Q., 
Broad St, Lagos. B.o.T. (ESB/315/60).* 
17 Feb.—tIndia. Tower and control cable 
for Rihand grid substations. Supe-intending 
Fngineer, S. N. Sineh, Rihand H-E Design 
Directorate, 10/489, Allengarj, Kanpur. 
B.o.T. (ESB/30313/59).* 
20 April—Egyot. Two 60 MW turbo-alter- 
nators, four 209 tons/hr boilers, auxiliary 
equipment and civil work. Alternative offers 
for one 60 MW set and two boilers required. 
Cairo Electricity and Gas Administration, 
26th July St No. 53, Cairo. B.o.T. (ESB/ 
29639/59).* 
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BUSINESS PROSPECTS 


Home 


Arbroath T.C. Erection of 75 houses in 
12 blocks for Seaton “5 housing scheme. 
Burgh Architect, 32 Hill St. 

Ashington. Erection of a four-storey ward 
block at Ashington General Hospital, for 
Newcastle Hospital Board, Benfield Rd. 

Bollington U.D.C, Erection of 28 bunga- 
lows at Bollington Cross. Engineer and 
Surveyor, Bollington, Macclesfield. 

Bolsover. New 10,000 sq ft chemical re- 
search laboratory to be erected in_Butter- 
milk La for Coalite and Chemical Products 
Ltd. 

Bootle B.C. Work to commence soon on 
new shopping centre at Netherton. 

Chesterfield T.C. To erect £150,000 swim- 
ming pool with restaurant and clubroom. 

Colchester B.C. Erection of 75 flats and 
houses on Greenstead 7.4 Borough En- 
gineer, 1 West Stockwell S 

Croydon’ B.C. of hostel on 
Ashburton housing estate. Borough Engineer. 

Dagenham B.C. Alterations and exten- 
sions to provide additional laboratory and 
demonstration room. Borough Surveyor. 

Doncaster T.C. To erect new hostel and 
18 pairs of bungalows for old people in 
Highbury Ave, Cantley estate. Borough 
Architect. 

Durham C.C. New schools included in 
the E.C.’s 1960-61 programme are: Cleadon 
Junior, Peterlee Shotton Hall Junior, Peter- 
lee Shotton Hall Secondary and Annfield 
Plain Day Special. 

Featherstone U.D.C. Erection of 22 
houses at Fevrtherstone Sq. Architects, 
Turner and Holland, 4 King St, Wakefield. 

Flint B.C. Erection of 24 dwellings, 
Walwen, Bagillt. Engineer and Surveyor. 

Gateshead. Tenders to be obtained by 
N.E. Housing Association, Windsor Ter, 
Newcastle upon Tyne, for the erection of 
138 traditional houses on Leam La estate. 
_ Gelligaer U.D.C. Erection of 112 dwel- 
lings in first phase of Shringrig housing 
scheme, Trelewis. Engineer and Surveyor, 
Hengoed, Glam. 

Gosforth U.D.C. Erection of 30 dwellings 
at Coxlodge. Surveyor. 

_ Gt. Yarmouth B.C. Erection of 52 dwel- 
lings in five groups. Borough Engineer. 

Haltwhistle R.D.C. E-ection of 32 “Unity” 
flats at Greenholme, Haltwhistle. Surveyor. 

Hereford T.C. Erection of 62 houses on 
Newton Farm site. City Architect. 

High Wycombe B.C. Erection of 19 
houses at Gibson Rd. Borough Engineer. 

Holvwond U1.D.C. Have approved 
amended £300,000 scheme for 103 dwellings 
in Hill St redevelopment area. 

Isle of Ely C.C. To erect £42,000 first 
instalment of new grammar school, March, 
in 1960-61 financial year. 

Jairrow B.C. Erection of 84 dwellings 
(Scheme 102). Borough Engineer. 

Kemoston U.D.C. To erect £23,000 four- 
storey block of flats in Bunyan Rd. 

Leicester T.C. To erect 298 Easiform 
houses on Eayres Monsell estate. 

Manchester T.C, Erection of 65 dwellings 
Maple Rd, Brooklands, and shops plus flats 
at Greenwood Rd East. Director of Hous- 
ing, Room 626, Town Hall. Alterations and 
extensions, Nelson St Junior and Infants’ 
School. Miles Platting. City Architect, P.O. 
Box 488. 

Middlesbrough T.C. F.C. to spend £1,750 
on electrical installation at Beechwood 
Junior and Infants’ School.. 

Mullinvar. Erection of milk separating 


station in Green Rd. Secretarv. Westmeath 
Co-operative Agricultural and Dairy Society, 
31 Pearse St. 
Newburn U.D.C. To hnild shops on the 
Mount Pleasant estate, Throckley, 
Newbury B.C. Erection of 78 houses on 
Bath Rd estate. Borough Surveyor. 


Newcastle upon Tyne. C. G. S. Buist Ltd., 
motor engineers, etc., St. Mary’s Pl, are to 
erect new 60,000 sq ft showrooms, etc. at 
Etherstone Ave, Cochrane Pk. 


North Riding C.C. Erection of a primary 
school at Marton-in-Cleveland. Architects, 
Morrison and Partners, 103 Belper Rd, 
Derby. 

Northampton T.C. £250,090 extensions to 
Town Hall including shops and basement 
car park. 

Northumberland C.C. To erect a £50,000 
home for handicapped persons at Morpeth. 
Erection of the first stage of a primary 
school at Old Hartley. Construction of 
primary school and social centre at Kielder. 

Oldbury B.C. Erection of laboratory block 
at Oldbury Grammar School, Moat Rd. 
Borough Engineer and Surveyor, Municipal 
Bank Chambers, Birmingham St. 


Oldham B.C. Erection of 30 dwellings on 
Alt estate. Quantity surveyors, Cameron and 
Middleton, 21 Queen St. 


Risca U.D.C. Erection of 32 houses and 
28 flats on Channel View site, Pontymister. 
Engineer and Surveyor. 


St. Faith’s and Aylsham R.D.C. Erection 
of 37 bungalows on six sites. Housing 
Officer, Tudor Hall, Rose La, Norwich. 

Stepney B.C. Erection of two connected 
blocks of ten maisonnettes. Borough En- 
gineer and Surveyor, 227/233 Commercial 

Taunton B.C, Erection of 22 dwellings on 
Lane estate. Borough Architect. 

Wallsend. Commercial Plastics  Ltd., 
Stephenson St, Wallsend, are to erect new 
laboratory block and factory building, and 
have prepared their own plans. The 
Eldorado Ice Cream Co. Ltd., London, have 
prepared plans for alterations and additions 
to the depot at Oak Grove. 

West Hartlepool T.C. E.C.'s 1960-61 
estimates include £7,090 for the rewiring of 
West Hartlepool Technical College. 

Widnes B.C. Erection of six-classroom 
Greenfield (Day Special) School in Green 
La. Borough Architect, Grendan Hse, 
Widnes Rd 

Worcester T.C. Recommended to approve 
Hoire, Lea and Partners, 23 St. James Rd, 
Birmingham 15, as consulting engineers for 
electrical installations in Christopher White- 
head Girls’ Secondary School extension. 


Gazette Announcements 


COMPANIES ACTS 

Independent Direct Supplies Ltd. Mr R. J. 
Steen, 341 Regent’s Pk Rd, N.3, appointed 
liquidator as from 29 Dec. 

Electric Supply Corpn. (Overseas) Ltd. 

Creditos to send details to liquidator, Mr 
K. F. Steven, 66 London Wall, E.C.2, by 
1 Feb. 

Bethel and Pitts (Electrical) Ltd. Meeting 
of creditors to be held at Board Room, 
Harry L. Price and Co., 47 Moseley St, 
Manchester 2, on 27 Jan., at 12 noon. 

Electric Movement and Eng. Co. Ltd. 
Liquidator: R. Y. Rickard, 20 Southampton 
Pl, W.C.1, released as from 9 Dec. 


Partnership Dissolved 

Hebden Bridge. Partnership between J. T. 
Windle and D. P. Pawsey, suppliers of elec- 
trical goods, carrying on business as Windle 
and Pawsey at Commercial St, Hebden 
Bridge, Yorks, and 38 Ewart St, Gt. Horton, 

B-adford 7, dissolved as from 12 Dec. All 
ton to be paid by J. T. Windle. 


BANKRUPTCY ACTS 
Public Examinations 

Cardiff. G. B. Bullen, electrician, 58 
Canada Rd, Cardiff. Public examination: 
10.30 a.m., 5 Feb., at County Court, West- 
gate St, Cardiff. 

Portsmouth. E. F. Jones, trading as 
“Electrical Services’ and lately carrying on 
business at 160 Shearer Rd, Portsmouth. 
Public examination: 10.30 a.m., 7 March, 
at County Court, Ashburton Rd, Kent Rd, 
Portsmouth. 

Halifax. E. G-eenwood, elect~ician, carry- 
ing on business at Westgate, Elland. Public 
examination: 10.30 a.m., 1 March, at 
County Court, Prescott St, Halifax. 

Luton. B. F. J. Brill. electrical engineer, 
64 Princess St, Luton. Public examination: 
11 a.m., 3 March, at Court Hse, Stuart St, 
Luton. 

Manchester. W. R. Woods, electrical re- 
tailer, carrying on business as Banwood 
Electrics, at 136 Claremont Rd, Mess Side. 
Public examination: 19.39 a.m., 26 Feb., 
at Court Hse, Quay St, Manchester. 
Applications for Discharge 

Kingston upon Hull. J. E. Byrne, elec- 
trical contractor, carrying on business at 
3 Wells Yd, Waterworks St. Discharged as 
from 13 Jan. 

Wandsworth. C. A. Norwood. electrical 
contractor, carrving on business at 38 
Thornburv Rd, S.W.2. Discharged as from 
18 Dec., 1959. 


Appoiniment of Trustee 
Colchester. G. G. Short, manufacturing 
electronics engineer, lately carrying on 
business at John St, Market Rasen. Mr 
A. Paterson appointed trustee as from 
6 Jan. 


Release of Trustee 

High Court of Justice. H. P. Merken, 
electrical contractor, 22 Petherton Rd, N.S. 
Trustee: Mr A. A. Walter, Carey St, W.C.2, 
released as from 6 Jan. 
Intended Dividend 

Torquay. G. Frankis and B. W. V. Smith, 
lately carrying on business in co-partnership 
as Brixham Electric Service, at 4 The 
Strand, Brixham. Last day for receiving 
proofs: 26 Jan.. to Trustee: Mr A. D. 
Gwyther, Royal Bldg, St. Andrew's Cross, 
Plymouth. 
Receiving Order 

Plymouth L. W. Brown, radio, television 
and electrical engineer, carrying on business 
at 18 Lower Lux St, Liskeard. Receiving 
order dated 12 Jan. 


TRADE MARKS 


This information is extracted from the 
Official Journal by permission of the 
Controller. 


Tedelex. 783,673. Class 7. Drying machines 
for laundries, polishing machines, motors, 
etc. 783,674. Class 8. Shavine instruments. 
783.676. Class 11. All goods. Television and 
Electrical Distributors (Pty.) Ltd., 54 Max- 
well St. Ophirton, Johannesburg, S. Africa. 

Surveymaster. B799,021. Class 9. Appara- 
tus for detecting and measuring moisture. 
Sir John Gallwey (Instruments) Ltd., Gall- 
wey Hse, 356/368 Evelyn St, S.E.8. 


Magenastat. 792,688. Class 9. Thermo- 
statically operated devices for automatically 
controlling the temperature of soldering 
ivons, ete Weller-Flektro-Werkzeuge 
G.M.B.H., Besicheim am Neckar, Germany. 

Alucer. 792,898. Class 9. Articles made 
of, having a surface of, or reinforred by, 
sirte-ed aluminium. Compagnie Generale 
D’Electro-ceranique, 12 rue de la Baume, 
Paris 8, France. 

Chancellor, Divlomat, Milord and Peer. 
age. 795,339/43. Class 9. Vacuum cleaning 
apparatus, ete. Bylock Electric Ltd., 109 
South St, Erfield, Middx. 

Candv. B789,757. Class 11. Refricerators, 
etc. G.B.C. gfe Industries Ltd., 121-3 
Edgware Rd, 
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MEETINGS TO NOTE 


THURSDAY, 21 JAN. 

LE.£. (N. Midlands Centre, Hull District). 
“Domestic Electricity," D. Hardy. Y.E.B. Offices, 
Ferensway, Hull. 6.30 p.m. 

LEE (Western Centre), Faraday Lecture, 
Protessor M. G. Say. Sophia Gdns Pavilion, 
Cardiff, 6.45 p.m 

1.E.E. (S.W. Sub-Centre). Deltic Loco- 
motive,” C. M. Cock. Plymouth Generaung 
Stauon, Prince Rock, Plymouth. 3 p.m. 

(irsh Branch). ‘*‘The Place of Electricity 
in trish Agriculture,” J. F. Bourke and 
Shiels Physical Laboratory, Trinity College, 
Dublin. 6 p.m 

BririsH INSTITUTION OF RADIO’ ENGINEERS 
(Scottish Section) “Micro Miniatur sation,”’ 
H. G. Mantield. Institution of Engineers and 
Shipbuilders, 39 Elmbank Cres, Glasgow. 7 p.m 

CHELMSFORD ENGINEERING Society. “Storage 
and Manipulation of Information in the Brain, 
R. L. Beurle. Social Hall, Hotimann Mnitg. Co 
7.80 p.m 

SocieTy OF INSTRUMENT TecHNOLOGY (E. Mid- 
lands Section), “‘Instrument Research at Stewarts 
and Lioyds,’"” M. J. Hether.ngton. College of 
Technology and Commerce, The Newarke, 
Leicester. 7.15 p.m 

S. Waces Instirute or ENGINeeRS. Annual 
dinner, Park Hotel, Cardiff. 7 p.m 

Soctety OF INSTRUMENT TECHNOLOGY (Tees-side 
Section). ““The Education of ‘nstrument Engin- 
eers E. J. Charniey. Cleveland Scientific and 
Technical Institute, Corpn. Rd, Middlesbrough. 
7.30 p.m 


FRIDAY, 22 JAN. 

A.S.E.E. (Stoke and Crewe Branch). ‘‘Earthing 
and Earth Leakage Protection of Electr'cal Instal- 
lations,” J. A. Robbins. Royal Hotel, Crewe. 


7.80 pm 
Institu OF Rapio ENGINEERS 
(Scouish Sect on “Micro Miniatur'sation,”’ 


G. Manfield. Dept. of Natural Philosophy, 
The University, Drummond St, Edinburgh 


Junior INstiTuTION OF ENGINEERS. **Develop- 
ments in Engineering Education, Recently and 
to Come.’ Dr H. L. Haslegrave. Pepys Hse, 14 
Rochester Row, S.W.1. 7 pm 

LE.E. (N_E. Centre). “*Research on the Per- 
formance of High-Voltage Insulators in Polluted 
Atmospheres,"’ J. S. Forrest, P. J. Lambeth and 
dD. F Oakeshott, Carlisle Technical College. 
7 p.m 


MONDAY, 25 JAN. 

F.E. (Mersey and N. Wales Centre). 
Characteristics and Protection of Semi-conductor 
Rectifiers."" D. B .Corbyn and N. L. Potter. 
Town Hall, Chester. 6.30 p.m 

LE.E. (S. Mdlands Electronics and Communi- 
cations Group). “‘Long-D stance Waveguide Com- 
munication.” F. J. D. Taylor. James Watt 
Institute, Birmingham. 6 p.m. 

LE.E. (W. Utilisation Group). Review of 
Electric Drives for Cranes.’" L. J. Roberts 
S.W.E—.B. Demonstration Theatre, Colston Ave, 
Bristol. 6 p.m 

1.E.E. (London Graduate and Student Section) 
“Trans‘stors in Switch ng Circuits,’"’ M. Paskins. 
Savoy PI. W.C.2. 6.30 p.m. 

AS E.F. (N.W. London). “Control Gear,” 
R. F. Mathieson. Compass Hotel, Watford. 


1.E.S. (Birmingham Centre). “Domestic Light- 
ing."’ D. W. Durrant. Bennett Hall, Y.M.C.A., 
Snow HII, Birmingham. 6 p.m. 

1.E.S. (Leeds Centre). “Some Recent Develop- 
ments in Street Lighting."" N. Burgess. British 
Light ng Council, 24 Aire St. Leeds 1. 6.15 p.m 

LES. (Leicester “Recent Developments 
in Light Sources."’ H. Holloway. Denon- 
straton Theatre, E.M H B., Charles St. Leicester. 

L.E.E. Anglian Sub-Centre). ‘Radio Inter- 
ference from H.V. Insvulators,"” C. H. W. Clark. 
Electric Hse. Ipswich. 6.30 p.m 


TUFSDAY. 26 JAN. 

LE.E. (N.W. Supply Group). “Research on 
the Performance of H.V. Insulators in Polluted 
Atmospheres,”" J. S. Forrest, P. J. Lambeth 
and D. F. Oakeshott. Engineers’ Club, Albert 
Sq. Manchester. 6.15 p.m 

(SW. Scotland Sub-Centre). “The Re- 
lationship of Physical Mechanisms to Pyscho- 
logical Processes,”” Professor A. Tustin. Royal 
College of Sc’ence and Technology, George St, 
Glaseow C.1. 6 pm 

AS.E.E. (E Kent pemeanb. “The Decca Navi- 
gational Svstem,”” B. A. Smye-Rumsby. 
Clarendon Hotel, mierda 8 p.m. 


INSTITUTION OF PLANT ENGINEERS (S. Wales 
Branch). ‘Safety in Uses of Industrial Gases 
and Equipment,’" M Reeks. South Wales 
Engineers’ Institute, Park Pi, Cardiff. 7.30 p.m. 

SocteTy OF INSTRUMENT TECHNOLOGY. Sym- 
posium on Flame Failure Detection. Manson 
Hse, 26 Portland Pl, W.1. 7 p.m. 

MINISTRY OF WorKS. “Electric Floor-Warm- 
ing.’’ E. W. Faithfull. Beaufort Hall, Mackworth 
Hotel, Swansea. 7 p.m. 


WEDNESDAY, 27 JAN. 

LE.E, (Electroncs and Communications Sec- 
tion) “The Oral Presentation of Scientific 
Material,"" A. Clow. Savoy Pi, W.C.2. 5.30 p.m. 


I.E.E. (S.E. Scotland Sub-Centre). *‘The Re- 
latonship of Physical Mechanisms to Psycho- 
logical Processes,”’ Professor A. Tustin. Carlton 


Hotel, North Brdge, Ed nburgh. 7 p.m 
INSTITUTION OF MECHANICAL ENGINEERS **Tech- 
nical and Economic Aspects Covering the Ocean 
Transportation of Liquid Methane,’’ Dr 
McMullen. | Birdcage Walk, S.W.1. 6 p.m. 


Society OF INSTRUMENT TeCcHNOLOGY (S. Wales 
Scetion) “The Bas'c Principles of Digital Instru 
mentation,”” D S. Evans Physics Lecture 


Theatre, Welsh College of Advanced Technology, 
Cardiff. 6.45 p.m. 

1.E.E. Midlands Centre). “D.C Winder 
Drives using Mercury-Arc Rectifiers/ Inverters,’ 
L. Abram, J. P. McBreen and J. Sherlock. 
College of Arts and Crafts, Waverley St, Not- 
tingham,. 6.30 p.m. 


THURSDAY, 28 JAN. 

L.E.E. (Ordinary Meet'ng) “Radio Communi- 
cations by Means of Satellites,’ A. W. Lines. 
Savoy Pl, W.C.2. 5.30 p.m 

I.E.E. (Southern Centre). ‘‘Nuclear Physics— 
The Elementary Particles,"” G. N. Fowler. South 
Dorset Technical College, Weymouth, 6.30 p.m. 

A.S.E_E. (Brighton Branch). ‘‘Switchgear Test- 
ing,”’ R. Jones. New Imperial Hotel, First Ave, 
Hove. 7.30 p.m 

A.S.E.E. (Southampton Branch). “‘Impregnating 
Varnishes and Wire Enamels,"’ K. B. Smith 
Polygon Hotel, Southampton, 8 p.m 


INSTITUTION OF PLANT ENGINEERS (Mersey and 


N. Wales “Steam Supplies from a 
Central an Integrated 
Group of . Lancaster. Donnan 
Laborator es, ‘of Liverpool. 7 p.m. 

INSTITUTION ENGINEERS (Sheffield 
Branch). ** R. H. Baulk. 
Grand Hotel, Sheffield. 7.30 p.m. 

Sociery TECHNOLOGY (Chelten- 
ham Section). Aids to Industry,”’ 
P. H Cheltenham. 
7.30 p.m 

SOCIETY TecHNOLOGY (Chester 
Section) Application of Method Study to 
Instrument Smith, English 
Speaking Watergate Sr, 
Chester. 

LE.E. Diamond jub‘lee con- 
versazione Glasgow University. 

1.E.E. (Merseyside and N. Wales Centre). ‘*The 
Electrification of the U.K.A.E.A. Industrial Group 
Factories, _ and W. J. Outram. 
M.A.N.W.E.B. Buttermilk St, 
Warrington 

1.E.E. Scortisu Centre Jusitee. Conversazione 
Bute Hall, Glasgow ag ee 7.30 p 

A.S.E.E The Work of 
the Royal T. McEvoy. 


Greyhound Hotel, 


FRIDAY, 29 JAN. 
E 


tion) 


Cc. &. 


LE.E 
Grand Central 
Something, 


ments, 


College, ? 
JUNIOR INSTITUTION OF 
A. Dinsdale. 


S.W.l 


LES 


County 


NEW COMPANIES 


Hare and a" Ltd., 334 Eden Park 
Electrical and 
. Nom. cap.: 
Ronald F. Hooker and John 


Extracted from the Register issued by Jordan 
and Sons Lid., 116 Chancery La, W.C.2. 


Blackhawk Ltd. Manufacturers of and 
dealers in hydraulic, electronic, pneumatic 
and mechanical tools, etc. Nom. cap.: 
£1,000. Dirs.: to be appointed by subs. 
Subs.: T. M. Lane and P. J. N. Presland. 

P. Botfish Ltd., 117 Cricklewood Broad- 
way, N.W.2. To carry on _ business of 
heating, ventilating, air conditioning, re- 
frigeration and electrical engineers, etc. 
Nom. cap.: £1,000. Dirs.: Philip F. Botfish 
and Mrs N. Botfish. 

C. and H. (Electronic Metals) Ltd., River- 
side Works, Bridle Path, Beddington. Nom. 
cap.: £1,000. Dirs.: John E. Chaplin and 
John H. Hill. 

Domec Ltd., Wingwood Hse, 1206 Strat- 
ford Rd, Hall Green, Birmingham 28. 
Manufacturers of and dealers in domestic, 
household and general electric and other 
equipment, etc. Nom. cap.: £1,000. Dirs.: 
Raymond J. McHenry and Reginald Skellam. 

Ether Ltd. To carry on business of 
mechanical engineers, etc. Nom. can.: £100. 
Dirs.: not named. Subs.: Gladys Crout and 
Marion Simmons, 59/67 Gresham St. E.C B 

Evercool (Refrigeration) J td.. SO Bute St, 
Salford 5, Nom. cap.: £200. Dirs.: Ernest 
Priestley, James E. Hughes, Mrs Edna 
Priestley and Mrs Margaret Hughes. 

F. Goodwin and Son (Electrical) Ltd. 
To take over business of electrical engineers 
and contractors and retailers of electrical 
esuinment carried on at Leek by J., and 
Kathleen M. Goodwin, ete. Nom. cap.: 
£1.009. Dirs.: Svdnrey G. Harratt, 28a St. 
Johns Wood. Kidserove, Stoke-on-Trert: 
Wm. T. Carter, 14 Gaol Butts, Eccleshall; 
and Geoffrey A. Keates. 

Grevfriars Productions (Fittings) Ltd., 14 
Albany Rd, Coventry. To take over business 
of sales of electrical accessories carried on 
at “Priors Lea.” Walsall Common, nr. 
Covertry. Nom. cap.: £5,000. Dirs.: Martyn 
Harold and Mrs Jose D. Harold. 


Ave, 


mechz anic: 
£1,000. 
G. Hare. 

Nu-Gun Teletubes Ltd., 
Edmonton, N.9. Manufacturers of 
and dealers in radio, electrical and mechani- 
cal apparatus, etc. Nom. cap.: 
D. C. Henderson and Leslie B. 


Chmbrs, 


James 
Henderson. 

Harold Payne Ltd., 
Blackheath, Birmingham. To carry on busi- 
ness of electrical engineers and contractors, 

(1,000. Permanent dirs.: 
Percival H. Payne and Mrs S. Payne. 

Transitron Electronic Ltd. To carry on 
business of a electrical and mech- 
cap.: 
and Leo Bakalar. 
T. M. Lane, 7/8 Norfolk St. W.C.2: 
23a Tedworth 


etc. Nom. 


anical 


Dirs.: 
Subs. : 
and Peter 
Sq, S.W.3 

Watford Trading Co. Ltd., 173 Queens 
Rd, Watford, Herts. Distributors of and 
dealers in electrical goods, etc. Nom. cap.: 
£109. Dirs.: Frank Arliss, Walter F. Carlisle 
and Fredk. J. Kelsey. 

G. J. Williams (Electrical Contractors) 
Ltd.. 64 Tudor Rd, Hayes End. Nom. cap.: 


“Bear n-Type Parametric 
Aspects of 


7.15 
and Student 
1 Pump 


ENGINEgRS. 
14 Rochester Row, 


Newcastle, 
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roydon. 8 p.m. 


and Comnunications Sec- 
Amplifiers: Some 


B. I 


5.30 p.m 
Dnner/dance at 
p.m. 


Hal 


Dinner / dance. 
6.15 p.m. 


Barclays Bank 


£100. Dirs.: 


7 Highfield Cres, 


£1,000. Dir.: Gilbert J. Williams. 


“eramics,’ 


dyott and 


Section), 
Achieve- 
1, King’s 


£1,000. 


CONTRACTS PLACED 


Manchester. Electrification of underground 
car park off Market St. Frark Wall and Co. 
Newcastle-on-Tyne T.C. Improvements to 
ard Grammar 


lighting at 
and Coleman _Ltd., 


Schools. 
£2,587 16s 3d. 

Ryton U.D.C. Lighting and heating instal- 
in 36 houses at Heddon View. 
Tindale, Son and Telford. 


lations 


; 120 
Savoy Pl, W< 
3 Ireland Centre 
Hotel, E 
Graduat 
r Nothing 
) McLean Grey Hi 
— 
Gm Neville St, 
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Choose AEI relays 


oeihe and correct Power Factor 


~ 


= os 


~ 


AUTO: 


1 A complete range of AEI relays 
Type NJO4 relay for the control. i. available for the control of 
of single-step power capacitors. 
/ capacitors as a means of improving 
Z the power-factor of industrial loads. 


a Please write for full details. 


Type NJO3 relay for ‘ 
the control of a number of \ 
capacitors or capacitor sections ; 
in sequence. It may be switch- \ 


= 


Ie 


board or wall-mounting pattern 
with or without control 
switches. 


Associated Electrical Industries Limited 
INSTRUMENTATION DIVISION - Instrument & Meter Department 
Trafford Park, Manchester 17 


di i 
ee 
3 
4 
4 sl 
~ 
~ 
/ 
/ 
G/A 704 
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SPECIAL PURPOSE 
CONTROL PANELS 


This SPECIAL 9-door switchboard controlling a 19-station 
Metalworking In-Line Transfer Machine may look like any other 
switchboard BUT— 


STANDARD, PROVEN Donovan Contactors, Relays, Overloads 
Isolators and accessories, are used throughout and in addition the 
panels are plug-in for quick replacement and maintenance— 
a valuable feature only offered by Donovan. 


Senior Executives and Buyers desiring a comprehensive 
List of Donovan standard and special products are invited 
to apply for copies of the Donovan Catalogue 


THE DONOVAN ELECTRICAL CO. LTD. 


77-82 GRANVILLE STREET, BIRMINGHAM, | 


LONDON DEPOT: 148-151 York Way, N.7. GLASGOW DEPOT: 22 Pitt Street, C.2 
Sales Engineers available in LONDON BIRMINGHAM MANCHESTER GLASGOW BELFAST BOURNEMOUTH 


bad 
a 


Electrical Times, 2! January, 1960 


TENDERS INVITED 


NOTTINGHAMSHIRE COUNTY COUNCIL 
Highways Committee 
STREET LIGHTING 
i ge are invited for the supply and 
erection of street lamp columns includ- 
ing lanterns and switchgear on the traffic 
island at the south end of the Doncaster By- 
pass, and sited at the north of Blyth Cut, on 
the Nottingham-Bawtry Road A614. 

General Conditions of Contract, Specifica- 
tion and Bill of Quantities are obtainable 
from the County Surveyor, Shire Hall, Not- 
tingham, on payment of a deposit of £2, 
which will be returned on receipt of a bona 
fide tender not subsequently withdrawn and 
the return of the documents. 

The Contract drawings may be inspected 
at the office of the County Surveyor during 
normal office hours. 

Tenders should be returned, in the official 
envelope provided, to the undersigned by 
4 March, 1 3 

The Council does not bind itself to accept 
the lowest or any tender. 

A. R. DAVIS, 
Clerk of the County Council. 
County Hall, 
West Bridgford, 
Nottingham. (N 631) 


ST. ALBANS RURAL DISTRICT COUNCIL 
WATFORD RURAL DISTRICT COUNCIL 
STREET LIGHTING 
NORTH ORBITA' OAD, A405 
above-mentioned Councils invite 

tenders for contiguous street lighting 
schemes on the North Orbital Road A405 
(Trunk Road). 
_ Contractors wishing to tender for the 
installations should apply to the Engineers 
at the addresses below for further details 
within seven days from the publication of 
this advertisement. 
FRIC N. WHEELER, 
Clerk of the St. Albans R.D.C. 
S. A. NICHOLSON, 
Clerk of the Watford R.D.C. 
43 Upper Lattimore Rd. 
St. Albans, Herts. 
Wynyard Hse, 
Langley Rd, 
Watford, Herts. (N 648) 


BOROUGH OF HIGH WYCOMBE 
Street Lighting 
WYCOMBE / AMERSHAM ROAD A404 
are invited for the following: 
(1) Supply and erection of steel lighting 
columns and installation of auxiliary equip- 
ment, lanterns, wiring, etc. 

(2) Supply of lanterns, 250 Watt mercury 
discharge lamps and sets of auxiliary equip- 
ment. 

Specifications, Bills of Quantities and 
Forms of Tender may be obtained from 
the undersigned and the Drawings and Con- 
ditions of Contract may be inspected at the 
the Borough Engineer's Office, Municipal 
Offices, High Wycombe. 

Tenders in a sealed envelope which shall 
bear no name or mark indicating the sender, 
but endorsed : 

(1) “Tender Section A supply and erection 
of lighting columns” 

continued to column 


continued from previous column 


2) “Tender—Section B supply of lanterns 
and auxiliary equipment” : 
must be delivered to the undersigned not 
later than Wednesday, 17 Feb., 1960. 
The Council do not bind themselves to 
accept the lowest or any tender. 
J. A. PARKINSON, 
Borough Engineer & Surveyor. 
(N 649) 


COUNTY BOROUGH OF BARNSLEY 
Borough Engineer and Surveyor’s 
Department 
TENDERS FOR MATERIALS, 1960/61 
bigger > are invited for the supply of 

the following materials for the 12 
months ending 31 March, 1961: 

1. Tarred Slag. 

2. Bitumen, Macadam and Fine Cold 

Asphalt. 

3. Gravel and Sand. 

4. Concrete Kerbs, Edgings and Flags. 

5. Concrete Pipes, Gully Pots and Man- 
holes. 

. Salt-glazed Earthenware Pipes. 

. Cement. 

. Cast-iron Manhole Covers and Gully 

Gratings. 

9. Tar. 

10. Bitumen. 

11. Cold Emulsions. 

12. Concrete Public Lighting Columns. 

13. Electric Lamps for Public Lighting Pur- 
poses (Tungsten Filament). 

14. Electric Lamps for Public Lighting Pur- 
poses (Mercury-Vapour and Sodium). 

Copies of the Specifications and Forms of 
Tender may be obtained on application to 
the Borough Engineer and Surveyor, Town 
Hall, Barnsley. 

Sealed tenders in envelopes provided, 
must be delivered to the undersigned not 
later than Tuesday, 16 Feb., 1960. 

The Council do not bind themselves to 
accept the lowest or any tender. 

A. E. GILFILLAN, 


Town Hall, Town Clerk. 
Barnsley. 
960 (N 661) 


APPOINTMENTS VACANT 


MERSEYSIDE AND NORTH WALES ELECTRICITY 
BOARD 


No. 2 Sub-Area 
ASSISTANT SECTION ENGINEER 
| EQUIRED in the St. Helens District. 
Salary within £860/£905 per 
annum (N.J.B., G/9 

Applicants should ‘cote received an engin- 
eering training and have had experience in 
H.V. and M.V. overhead and underground 
distribution work. Technical qualifications 
desirable. 

_ Appointment subject to medical examina- 
tion. Pension scheme. 

Application forms obtainable from the 
Manager, No. 2 Sub-Area, Sandiway Hse, 
Northwich, Cheshire. Closing date: 1 Feh., 
1960 (N 643) 
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THE NORTH EASTERN ELECTRICITY BOARD 
Harrogate Sub-Area 

PPLICATIONS are invited for the 
£1. appointment of SECOND ASSISTANT 
ENGINEER (SURVEY), Harrogate Sub- 
Area Headquarters. Applicants should be 
suitably qualified engineers with a_ basic 
knowledge of H.V. and L.V. overhead line 
design and construction methods. Experi- 
ence in surveying of overhead line and 
cable routes including the preparation of 
erection schedules, is essential. 

Applications stating age, qualifications 
and experience, to be received by Assistant 
Secretary (Establishments), The North Eas- 
tern Flectricitv Board. GPO Box No. 117, 
Carliol Hse, Newcastle upon Tyne, within 
1U days of the appearance of this adver- 
tisement. (N645) 


FEDERAL POWER BOARD OF RHODESIA 
AND NYASALAND 
System Operation Department 
APPOINTMENT OF 
(1) SENIOR CONTROL CENTRE ENGINEER 
(ONE VACANCY) 
(2) CONTROL CENTRE ENGINEERS 
(FIVE VACANCIES) 
(3) ASSISTANT CONTROL CENTRE 
ENGINEERS 
(FIVE VACANCIES) 
PPLICATIONS are invited for the 
above appointments at the Board's 
System Control Centre being built at Sher- 
wood, about 120 miles south-west of 
Salisbury. The interconnected system to be 
controlled will initially consist of a 900-mile 
330 kV transmission system linking certain 
existing power stations with the Kariba 
Hydro-Electric Scheme (initial capacity 
600 MW, ultimate capacity at least 1,500 
MW). 

Applicants for (1) should be chartered 
Electrical Engineers and have had consider- 
able experience in the operation of a large 
interconnected high-voltage system. Ex- 
perience in power station — and 
general administration would be an advan- 
tage. The successful candidate will work 
normal office hours and will be responsible 
to the System Operating Engineer for the 
operation of the System Control Centre. 
Salary £2,250 per annum. 

Applicants for (2) should have had ex- 
perience in the operation of an_ inter- 
connected high-voltage system and preferably 
experience in power station operation. Quahi- 
fications leading to Associate Membership 
of a recognised Engineering Institution are 
desirable. The successful candidate will be 
responsible for the operation of the Board’s 
interconnected system, including switching, 
load dispatching and associated duties. 
Salary £1,700 per annum, plus 10% shift 
allowance. 

Applicants for (3) should possess ade- 
quate general and technical qualifications 
and preferably have had experience in high- 
voltage system or power station o eration. 
Salary £1,400 per annum, plus 10% shift 
allowance. 

All successful applicants will be reauired 
to contribute to the Board's Pension Fund. 
Housing and hard furniture will be provided 
by the Board at a reasonable rental in the 
town of Que Que (where there is the full 
range of Federal Government Schools) 
about 16 miles from Sherwood. Transport 
between Sherwood and Que Que will be 
provided. 

The reasonable travelling and removal ex- 
penses of successful candidates and their 
families to Que Que will be paid by the 
Board. 

Applications, giving full details of educa- 
tion, training, experience, age and marital 
status, should be posted so as to reach the 
Secretary. Federal Power Board, Reliance 
Hse, P.O. Box 630, Salisbury. Southern 


Rhodesia, not later than 5 March, 1960. 
(N 637) 


Advertisements should be sent to the Classified Advertisement Dept., Electrica! Times, Sardinia House, Sardinia 

Streec, London, W.C.2, before 10 a.m. on TUESDAY of the week of issue. Official Displayed Advertisemenrs 

are charged at 40s. per inch, and all other classified advertisements at 3s. per tine. Situations Wanted 
four insertions at twice the single insertion rate. Fee for Box Number and postage on replies 2s. 
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SOUTH OF SCOTLAND ELECTRICITY BOARD 
Glasgow Area 


PPLICATIONS are invited to fill the 
4 undernoted vacancies : 
SECOND ASSISTANT DISTRICT ENGINEERS 
(TWO VACANCIES) 
(Ref. No. T/60/1) 
THIRD ASSISTANT DISTRICT ENGINEER 
(EASTERN DISTRICT) 
(Ref. No. T/60/2) 

Applicants should have a sound engineer- 
ing training with subsequent experience in 
the operation and maintenance of large 
distribution systems at voltages up to and 
including 33 kV. Experience in the planning 
and preparation of schemes for new de- 
velopment and network reinforcement would 
be an advantage. 

The possession of qualifications leading 
to Graduate Membership of the Institution 
of Electrical Engineers is desirable. 

Salary Scales: One Second Assistant 
(Western District), Class F, Grade 7, £910, 
£955 p.a.; One Second Assistant (Central 
District), Class H, Grade 7, £1,025/£1,085 
p.a.; One Third Assistant, Class G, Grade 
9, £860/£905 p.a. 

GENFRAL ASSISTANT DISTRICT ENGINEERS 
(FIVE VACANCIES) 
WESTERN, EASTERN, SOUTHERN AND 
CENTRAL DISTRICTS 
(Ref. No. T/60/3) 

The minimum qualification for the 
positions will be the Ordinary National 
Certificate for Electrical Engineering and 
applicants should have some experience of 
E.H.V. and L.V. distribution systems and 
substation equipment. 

Salary Scales: Class F, Grade 11, £710/ 
£755 per annum; Class G, Grade I], 
£765/£810 per annum; Class H, Grade 11, 
£815/£860 per annum. 

FOURTH ASSISTANT ENGINEER 
(PLANNING AND DEVELOPMENT) 
(Ref. No. T/60/4) 

Applicants should have a sound engineer- 
ing training with subsequent experience in 
the design and layout of large distribution 
systems at voltages up to and including 
33 kV in a densely populated loaded area. 
A knowledge of the application of modern 
protective equipment and of the calculation 
of fault levels and preparation of load flow 

diagrams would be an advantage. 

The possession of qualifications leading to 
Graduate Membership of the Institution of 
Electrical Engineers is desirable. 

Salary Scale: Class L, Grade 13, £860 
£905 per annum. 

The above appointments will be super- 
annuable. The conditions of employment 
will be in accordance with the National 
Joint Board Agreement for the Electricity 
Supply Industry and the successful candi- 
dates will reauire to reside within reasonable 
distance of the appropriate District or Area 
Headquarters. 

Applications, quoting the relevant refer- 
ence number, should be made on the 
standard form AE6, which may be obtained 
from the undersigned and should be com- 
pleted and returned within 14 days of the 
appearance of this notice. 


A. KELSO, 
Manager. 
P.O. Box 6, 
75 Waterloo St, 
Glasgow C.2. (N 605) 


ELECTRICAL ENGINEER 
Qualified 

VACANCY exists for a qualified 
4 Electrical Engineer with a WHvdro- 
Electric Power undertaking in Northern 
Nigeria. Pleasant climate, 4,000 ft above sea 
level. Age 30 to 35. Salary gerade £1,335 
£1,565 according to age, qualification and 
experience. Pension and Life Assurance 
Scheme. Eighteen months’ tours with three 
months’ leave on full salary. Free furnished 
quarters. Free passages self, wife and two 
children, or equivalent benefits if children 
remain at home. Write Box D.401, c/o 
Streets, 110 Old Broad St, E.C.2. (N 609) 


COUNTY BOROUGH OF WEST BROMWICH 
Public Works Department 
APPOINTMENT OF 
ELECTRICAL TECHNICAL ASSISTANT 

PPLICATIONS are invited for the 
F above appointment at a salary in 
accordance with Grade A.P.T. Il (£765 
£880). The commencing salary will be fixed 
in accordance with qualifications and ex- 
perience. 

Candidates should be suitably qualified 
and experienced in the preparation of small 
schemes and specifications for electrical 
installation work, together with adminis- 
tration in routine maintenance. 

The successful applicant will be required 
to control work by Direct Labour of the 
Electrical Section of the Public Works 
Department. 

Applications stating age, qualifications, 
present salary, position and _ experience, 
accompanied by the names and addresses 
of two persons to whom reference may 
be made, should be delivered to the under- 
signed not later than 27 Jan., 1960. 


W. H. GREENWOOD, 
Borough Engineer and Surveyor. 
Town Hall, 
West Bremwich. (N 607) 


LONDON ELECTRICITY BOARD 
VACANCY—COMMERCIAL ENGINEER 


PPLICATIONS are invited for the 
above position in the Board’s Regency 
District. 

Applicants should have had experience 
of consumers’ service, development. tariffs, 
statistics, electrical contracting and main- 
tenance, the design of space and water 
heating installations and the operation of 
Service Centres, etc. Cornorate Membership 
of the Institution of Electrical Engineers 
would be an advantage. 

The post is graded under Schedule A of 
the Natioral Joint Board Agreement as 
Class J, Grade 6, £1,245 per annum to 
£1.320 per annum, inclusive of London 
Allowance. 

Apolication form obtainable Per- 
sornel Officer, 46 New Broad St, London 
E.C.2, to be returned completed within 14 
days of the publ: cation of this notice. 
Please quote ref.: PER/V/2834/T. (N 604) 


GOVERNMENT OF WESTERN NIGERIA 
VACANCIES FOR ELECTRICAL ENGINEERS 

PPLICATIONS are invited for posts of 
Ps Electrical Engineers. 

Qualifications: Candidates should hold a 
University degree recognised by the Insti- 
tution of Electrical Ergireers, or a_ pass 
in or exemotion from the final Parts I and 
Il of the Institvtion’s examinations and two 
years’ post-avalification nractical experience, 
which should be in addition to any period 
of articled avprenticeship. 

Duties: The design, superviston  instal- 
lation, maintenance and repair of electrical 
eowinments and installations in Government 
Ruildings, Hosnitals and Staff Quarters, etc. 
The investivation and anvlication of modern 
forms of electrical wiring to tronical con- 
ditinrs ard the design and installation of 
small supply schemes up to 100 kW 

Terms of On contract 
terms for a mirimum of one tour of 12-18 
months in the first instance. Salary is within 
the ranee of £1,536/£2,286 per arnum, 
according to experience since qualifying. 
Gratuity at the rate of £37 10s for each 
complete three months’ service is payable. 
Free first class passaves for officer and his 
family on first anpointment ard when pro- 
ceediro on leave, free medical treatment 
for officer and his family. Accommodation 
is provided at low rertals. 

Application shonld be comnleted in trinli- 
cate on the nrescribed form obtainahle from 
the Official Secretary (Recruitment Rranch), 
Office of the Commissioner for Western 
Niveria, 178/292 Great Portland St. London 
W.1, from whom further particulars may 
also be obtained. 

Closing date: 28 Jan., 1960. 

(N 603) 
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COUNTY COUNCIL OF THE WEST RIDING 
OF YORKSHIRE 


Office of the County Architect 


PPLICATIONS are invited for the 
£1 undermentioned posts: 
Central Office, Wakefield 
JUNIOR ELECTRICAL ENGINFERING 
ASSISTANT 
APT. II, £765/£880. 
Candidates should hold the Higher 
National Certificate in Electrical Engineer- 
ing and be capable of preparing schemes, 
specifications and estimates. 

Huddersfield Divisional Office 
ELECTRICAL ENGINEERING INSPECTOR 
Grade APT. I, £610/£765. 
Candidates should hold the Ordinary 

National Certificate in Electrical Engineer- 
ing and have had practical experience in 
inspecting, supervising and testing electric 
lighting and power installations, and be able 
to prepare specifications and drawings for 
simple maintenance schemes. 

Applications to be submitted by the first 
post on Tuesday, 2 Feb., 1960, on forms 
to be obtained from and returned to the 
undersigned. 

A. W. GLOVER, F.R.1.B.A., 
County Architect. 


Bishopgarth, 
Westfield Rd, 
Wakefield. (N 614) 


CENTRAL ELECTRICITY GENERATING BOARD 
South Wales Division 
Vacancy No. 8/ET/60. 


APPLICATIONS invited for superannu- 
ve able N.J.B. appointment of STATION 
CHEMIST, TIR JOHN POWER STATION, 
SWANSEA 

Salary: Class H, Grade 7 (£1,025/£1,085 
per annum). 

Applicants should possess B.Sc.(Chem.) 
andor A.R.[.C. and have experience in 
water treatment, coal and oil testing and 
corrosion problems. 

Special application froms obtainable from 
Divisional Secretary, South Wales Division, 
Central Electricity Generating Board, Twyn- 
y-fedwen Rd, Gabalfa, Cardiff, to be 
returned by 30 Jan., 1960. (N 606) 


ROYAL BOROUGH OF KINGSTON UPON THAMES 
APPOINTMENT OF ELECTRICIAN AND 
MAINTENANCE ENGINEER 


PPL Ic ATIONS invited for appointment 
Bs of Electrician and Maintenance En- 
ae for the Guildhall to act under 
control of Borough Surveyor. 

Applicants should be qualified electricians 
having served an apprenticeship, have tech- 
nical and practical knowledge and a 
thorough training and experience in running 
and maintenance of heating, ventilating, 
lighting and lifts, and be able to carry out 
routine maintenance adjustments and repairs 
to electrical installations. Heating is by hot 
water circulating from storage vessels and 
electrode boiler (Sulzer Bros. Ltd.). 

Rate of pay in accordance with an elec- 
trician under Schedule A day rates of the 
Electricity Supply Industry, i.e., Ss 24d per 
hour, plus 24d per hour (total rate 5s 54d) 
for standard week of 44 hours. 

Permanent appointment, subject to pro- 
visions of the Local Government Suner- 
annuation Acts, and passing a medical 
examination. 

The post will be subject to one week’s 
notice on either side. 

Applications, stating age, present employ- 
ment, previous emplovment and experience, 
with dates, accompanied by conies of two 
recent testimonials, must reach the Borough 
Surveyor at the under-mentioned address 
not later than 4 Feb., 1960. 


A. B. ROGERS. 
Town Clerk. 


Guildhall, 
Kingston upon Thames. (N 617) 


Rox Mumber reoclies to be addressed to the 
ELECTRICAL TIMES, Sardinia House, 
Sardinia Street, London, W.C.2 


| | 
_ 
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NEW ZEALAND MINISTRY OF WORKS 
ENGINEERING STAFF 


HE New Zealand Ministry of Works 

invites applications for the following 
vacancies on the Permanent Staff. Positions, 
qualifications desired and salaries offered 
are as follows: 


Vacancy No. 3. 
MECHANICAL OR ELECTRICAL ENGINEERS 
Corporate Membership of the Institutions 
of echanical or Electrical Engineers, 
London, together with sufficient appropriate 
experience. Commencing salaries up to 
£1,525 pa. 
Vacancy No. 4. 
BUILDING SERVICES ENGINEERS 
Corporate Membership of the Institution 
of Heating and Ventilating Engineers, 
London. Commencing salaries up to £1,450 
p.a. 
Vacancy No. 5. 
ASSISTANT MECHANICAL OR ELECTRICAL 
ENGINEERS 


A university Degree in Mechanical Engin- 
eering or Graduate Membership of the 
Institutions of Mechanical or Electrical 
Engineers, London, together with at least 
five years’ experience since commencement 
of pupilage. Commencing salaries: £870/ 
£1,060 p.a. 


Vacancy No. 6. 
ASSISTANT BUILDING SERVICES 
ENGINEERS 


Graduate Membership of the Institution 
of Heating and Ventilating Engineers, 
London, with at least five years’ experience 
since commencement of pupilage. Com- 
mencing salaries £870/£1,060 p.a. 

Experience is necessary in the design and 
installation of services or equipment for 
one or more of the following: heating and 
ventilating, air conditioning, hot and cold 
water or sewerage services, laundries, kit- 
chens, _boiler-houses,_ lifts and other 
mechanical services offices, schools, 
hospitals, hotels, telephone exchanges, print- 
ing works, defence establishments, etc. All 
appointees will be required to undertake 
work of this nature. 

Applicants must be Resident in the United 
Kingdom or Eire and have fulfilled National 
Service obligations. 

Enquiries, mentioning this publication and 
stating the Vacancy Number and _ the 
Position sought, should be addressed to 
the High Commissioner for New Zealand, 
415 Strand, London W.C.2. Full details of 
duties, experience required, general infor- 
mation on the conditions of employment 
in the New Zealand Public Service and 
application forms will then be supplied. 

(N 528) 


CENTRAL ELECTRICITY GENERATING BOARD 
Southern Project Group 


HINKLEY POINT NUCLEAR GENERATING 
STATION 


SECOND ASSISTANT ENGINEER 
(INSTRUMENTATION) 


PPLICATIONS are invited for the 
p position of Second Assistant Engineer 
(Instrumentation) at Hinkley Point Generat- 
ing Station now under construction. 

The site is on the coast, approximately 10 
miles north-west of Bridgwater, Somerset. 

The successful applicant will be required 
to assist the Site Electrical Engineer in the 
supervision and commissioning of instru- 
mentation in connection with both conven- 
tional and nuclear plant. 

Applicants should have some works ex- 
perience or apprenticeship training and pre- 
vious experience on installation and com- 
missioning of instruments and control equip- 
ment is essential. Experience in the nuclear 
instrumentation field is not essential, but 
would be an advantage. 

Applicants should have qualifications up 
to Higher National Certificate and should 
preferably be Corporate Members of the 
Institution of Electrical Engineers. 

This is a permanent appointment, and the 
successful candidate will be expected to live 


continued in next column 


continued from previous column 


in the vicinity of the site for the duration 
of the construction work, which will be 
approximately three years. Opportunities will 
be available for transfer to peti generat- 
ing station sites and to the design teams 
associated with these stations. 

The salary for the appointment will be 
within Grade 4 of Schedule C of the N.J.B. 
Agreement, i.e., £1,195/£1,545 per annum, 
according to qualifications and experience. 

Applications, stating age, qualifications, 
experience, present position and salary 
should be forwarded to the Administrative 
Officer, Central Electricity Generating Board, 
Southern Project Group, Squires La, Finch- 
ley, London N., to arrive not later than 
Monday, 1 Feb., 1960. 

tial—S /60/6 


marked ‘“Confiden- 
(N 634) 


ADMINISTRATIVE COUNTY OF LEICESTER 
ASSISTANT ELECTRICAL ENGINEER 
£780/£1,070 according to qualifications. Can- 
didates should be in possession of the 
Higher National Certificate in Electrical 
Engineering and be capable of preparing 
schemes for electrical installations in all 

types of buildings. 

Lodging allowance and removal expenses 
may be paid to married men. 

Apply by 5 Feb., 1960, on forms obtain- 
able from County Architect, 123 London 
Rd, Leicester. (N 641) 


BOROUGH oF HORNSEY. 
ASSISTANT MAINTENANCE ENGINEER 


D for Town Hall. Applicants 
should have experience in laree public 
buildings and multi-puspose halls. Wage £14 
(including overtime). Sick pay. Superannua- 
tion if under 45. Write Borough Engineer, 

Town Hall, N.8, for application form. 

W. B. MURGATROYD, 
Town Clerk. 
N 


MIDLANDS ELECTRICITY BOARD 


PPLICATIONS are invited for the fol- 
4 lowing superannvable posts: 

North Staffs. Sub-Area 
GENERAL ASSISTANT DISTRICT ENGINEER 
(LEEK) 

Applicants should have had experience in 
the operation and maintenance of distri- 
bution systems. Technical qualifications 
desirable. Salary: £655/£700 per annum 
(N.J.B. Grade F.12). Apply, by letter. stating 
age, education, experience, qualifications, 
present position and salary, to Mr C. C. 
Pimble, Sub-Area Manager, Midlands Elec- 
tricity Board, 234 Victoria Rd, Fenton, 
Stoke-on-Trent. 

Shropshire and Herefordshire Sub-Area 
GENERAL ASSISTANT DISTRICT ENGINEER 
(HEREFORD) 

Applicants will be required to assist 
generally in the construction, maintenance 
and operation of H.V. and L.V. mains. 
Technical desirable. Salary: 
£710/£755 per annum (N.J.B. Grade F.11). 
Apply, by letter, within 14 days, stating 
age, experience, present position and salary, 
to Mr . Winwood, Sub-Area Manager, 
Midlands Electricity Board, Spring Gardens, 
Ditherington, Shrewsbury. 


Wolverhampton and District Sub-Area 
GENERAL ASSISTANT DISTRICT 
COMMERCIAL ENGINEER (WALSALL) 

Duties will include estimating for con- 
tracting work and advising consumers in 
the use of commercial electrical equipment. 
A sound knowledge of electrical installation 
practice is essential. Salary: £765/£810 per 
annum (N.J.B. Class G, Grade 11). Apply, 
by letter, within 14 days, stating age. qualifi- 
cations, exnerience and present salary, to 
Mr D. Holt. Sub-Area Manager, Midlands 
Electricity Board, 83 Darlington St, Wol- 


verhampton. 
F. W. CATER, 
Secretary. 
(N 618) 
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CENTRAL ELECTRICITY GENERATING BOARD 
South Eastern Division 
Vacancy No. 15; 60 
FOURTH ASSISTANT ENGINEER 
TECHNICAL DEPARTMENT 
MEASUREMENTS SECTION 
BASED AT CROYDON POWER STATION 


I UTIES cover maintenance of Power 

Station and Bulk Supply Metering and 
Instrumentation including instrument trans- 
former testing and some site work. Experi- 
ence in a Class A Polyphase or similar type 
4 Testing Station and possession of the 

1.N.C. would be an advantage. Salary 
within the range £775 to £985 per annum 
including London Allowance. 

Applications giving age and all relevant 
details to Mr G. H. D. Keen, Measurement: 
Section, Croydon Power Station, 
Beddington Farm Rd, Croydon, Surrey. 
Closing date 1 February. (N 657) 


COUNTY BOROUGH OF CROYDON 

ELECTRICAL ENGINEERING ASSISTANT 

PPLICATIONS are invited for this 
superannuable appointment the 
Borough Engineer's Department from per- 
sons who are suitably qualified. 

Duties mainly preparation of specifications 
and drawings for electrical installations in 
all types of buildings. 

Salary scales: £785/£910 p.a. (progressing 
to £1,100 p.a. when fully qualified); or 
£815/£1,100 p.a. with Part II of the 
examination. Commencing salary according 
to experience at any point within the 
appropriate scale. 

Write to Borough Engineer, Town Hall, 
Croydon, for further particulars and appli- 
cation form. 

Closing date: 8 Feb., 1960. 

E. TABERNER, 
Town Clerk. 
N 642) 


SOUTH EASTERN ELECTRICITY BOARD 
ASSISTANT DISTRICT ENGINEER 
SUTTON DISTRICT 
{ALARY: £765 x £15—£810 per annum 
\) plus London Allowance under NJB, 
Class G, Grade 11. Superannuable. Appli- 
cants should possess the Higher National 
Certificate in Electrical Engineering and 
have had a thorough training in under- 
ground and overhead distribution systems. 
Applications, — ET and naming two 
referees, on forms from District Manager, 
Seeboard, 52 High St, Sutton, Surrey, by 

3 Feb., 1960. 
INSTALLATION INSPECTOR 
CROYDON AND PURLEY DISTRICT 

Wages: Ss 74d per hour for a 44-hour 
S-day week under N.J.1.C. Agreement. 
Hours will be reduced to 42 per week with 
the same weekly remuneration from 1 Feb., 
1960. Superannuation optional after two 
years’ service. Applicants must have a 
sound knowledge of the appre — regu- 
lations and of medium and low voltage 
metering. Applications, quoting ET and 
naming two referees, to District Manager, 
Seeboard, Electric Hse, Wellesley Rd, 
Croydon, by 25 Jan., 1 


ASSISTANT DISTRICT ENGINEER 
SUTTON DISTRICT 

Salary: £860 x £15—£905 p.a. under 
N.J.B., Class G, Grade 9, plus London 
Allowance. Superannuable. Appl: cants should 
have had a good general education, be tech- 
nically trained up to Higher National Cer- 
tificate standard and must have had prac- 
tical experience in general distribution work 
on H.V. and L.V. systems. Ability to plan 
and prepare schemes for mains extensions 
would be an advantage. Applications, quot- 
ing ET and naming two referees, on forms 
from Surrey Manager, Seeboard, Rough 
Rew, —— Rd, Dorking, Surrey, by 


3 Feb., 
GEORGE WRAY, 
Secretary. 
(N 646) 
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SOUTH WESTERN ELECTRICITY BOARD 
PPLICATIONS are invited for the 
ve following positions : 


FOURTH ASSISTANT ENGINEER 
BRISTOL GROUP 


Salary according to Class L, Grade 13. 
£860 x £15—£905 per annum, of the N.J.B. 
Agreement. 

The successful candidate will be required 
to assist generally in the technical work 
of the Group Engineering Department, 
including system planning and design: load 
forecasts ; technical reports and calculations ; 
system operation and construction pro- 
gressing. 

Applicants should have had experience 
of the construction and operation of distri- 
bution systems up to 33 kV. Possession of 
qualifications at least equivalent to the 
Higher National Certificate in Electrical 
Engineering is desirable. 

ENGINEERING DRAUGHTSMAN 
BRISTOL GROUP 


Salary within Grade 6, £620 x £20—£740 
per annum, of Schedule D of the N.J.B. 
Agreement. 

The successful candidate will be required 
to undertake Ordnance and Overhead Line 
Survey duties using standard surveying 
instruments. He should also be capable, 
under supervision, of estimating and pre- 
Paring drawings associated with Overhead 
Line schemes. 

Possession of a current driving licence 
and qualifications leading to the Higher 
National Certificate in Electrical Engineering 
are desirable. 

Applications for the above posts to be 
made on standard form AE6/ACT, obtain- 
able by postcard only. from the Group 
Administrative Officer, South Western Elec- 
tricity Board, Electricity Hse, Colston Ave, 
Bristol 1. Closing date for receipt of com- 
pleted applications is 6 Feb., 1960. 

(N 644) 


YORKSHIRE ELECTRICITY BOARD 
Head Office 
TRAINEE SHIFT CONTROL ENGINEER 


successful applicant, who should 

have had operational experience and 
should hold the Higher National Certificate 
or its equivalent, will undergo a course of 
training in one of the Board's five Regional 
Control Centres, and expenses will be paid 
during the training period. 

Salary: During training: N.J.B. scale 
AX-EX, Grade 6 (plus 10% shift enhance- 
ment), £1,017 10s x £27 10s—£1,155 rising 
to £1,287 per annum; and on taking over 
responsibilities for a shift: NJ.B. scale 
AX-EX, Grade 5 (plus 10% shift enhance- 
ment), £1,199 x £27 10s—£1,336 10s, rising 
to £1,490 10s per annum. 

Applications, giving full details of age, 
qualifications and experience, together with 
the names of two referees, should be for- 
warded to the Secretary, Head Office, York- 
shire Electricity Board, Wetherby Rd, Scar- 
croft, nr. Leeds, not later than § Feb., 1960. 


No. 3 (Sheffield) Sub-Area 
FOURTH ASSISTANT ENGINEER 
(OPERATION AND MAINTENANCE) 
Applicants should have had experience on 
high-voltage electrical distribution systems, 
and should be technically qualified up to 

Higher National Certificate standard. 

Salary: NJ.B. Class M, Grade 13, £910 
x £15—£955 per annum. 

Applications, giving full details of age, 
qualifications and experience, together with 
the names of two referees, should be for- 
warded to the Manager, No. 3 (Sheffield) 
Sub-Area, Yorkshire Electricity Board, Com- 
— St, Sheffield, not later than 5 Feb., 


No. | (Bradford) Sub-Area 
BRADFORD DISTRICT 
ASSISTANT CONSUMERS’ ENGINEER 
Candidates should hold the Higher 
National Certificate in Electrical Engineer- 
ing or an equivalent technical qualification. 
They should be capable of preparing speci- 
fications in respect of lighting, heating and 
power installations and of dealing with con- 
continued in next column 
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sumers’ queries regarding the application of 
electricity for domestic, commercial and in- 
dustrial purposes. 

Salary: N.J.B. Class J, Grade 12, £815 
x £15—4£860 per annum. 

Applications, giving full details of age, 
qualiacations and experience, together with 
the names of two referees, should be for- 
wardes to the Manager, No. 1 (Bradford) 
Sub-Area, Yorkshire Electricity Board, 45- 
53 Sunbridge Rd, Bradford, not later than 
Feb., N 635) 


METROPOLITAN BOROUGH OF FULHAM 


Borough Engineer and Surveyor’s 
Department 
NLECTRICAL ENGINEERING ASSIS- 
4 TANT—N.J.C. Special Scale, £785/ 
£1,070 plus £39 per annum London Weight- 
ing, commencing according to qualifications 
and experience. Experience in the design 
and installation of street lighting essential 
and good general experience of electrical in- 
stallations is also required. Membership of 
1.E.E., A.P.L.E. or LE.S. an advantage. 
Details from Town Clerk, Town Hall, 
S.W.6. Closing date: 8 Feb., 1960. (N 658) 


LONDON ELECTRICITY BOARD 
GENERAL ASSISTANT ENGINEERS 


PPLICATIONS are invited for the 

above positions. Initially the successful 
candidates will be located at Battersea, 
S.W.11, or Walthamstow, E.17. 

Applicants should have a sound technical 
education to the standard of the H.N.C. 
and have completed a recognised period of 
training in the electricity industry or have 
equivalent experience. 

Pending determination as to the grading 
and salary applicable to the posts within 
the National Joint Board Agreement, the 
provisional minimum salary will be within 
the range £610 per annum, rising to £745 
per annum, inclusive of London allowance. 

Application form obtainable from Person- 
nel OFicer, New Broad St, London, 
E.C.2, to be returned completed within 14 
days of the publication date of this adver- 
tisement. Please state location preferred and 
quote ref. PER/V/2799/T. (N 662) 


THE SOUTH WALES ELECTRICITY BOARD 
SENIOR DEMONSTRATOR 


PPLICATIONS are invited for the 

position of Senior Demonstrator in the 

Swansea District of the Swansea and West 
Central Area of the Board. 


Candidates must be competent to give 
demonstrations and lectures in public halls, 
consumers’ houses or showrooms on cook- 
ing, laundering or housecraft sub‘ects. They 
should also have sa!es ability for showroom 
duties and a good knowledge of electrical 
appliances. 


The qualifications required are the 
Diploma of a recognised Domestic Science 
College. or the Demonstrators’ Certificate, 
and candidates should hold the E.A.W. 
Certificate. 


The person appointed will be required to 
take part in the agreed rota of Saturday 
working. 


The salary for the position will be in 
accordance with Grade 2 (£640/£700) of the 
National Joint Council (Administrative and 
Clerical G-ades) Agreement for the Elec- 
‘tricity Supply Industry. 


Applications, stating age, qualifications, 
experience and particulars of present duties 
should be addressed to the Secretary at St. 
Me'lons, Cardiff. so as to reach him not 
later than Monday, 29 Feb., 1960. 


Envelopes should be marked ‘Senior 
Demonstrator—8 / 60.” (N 633) 
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THE NORTH WESTERN ELECTRICITY BOARD 
APPOINTMENT OF SECRETARY 
PPLICATIONS are invited from suit- 
ably qualified and experienced persons 
for the post of Secretary on a salary within 
the range £3,500/£4,000 per annum. 
Applications must state age, salary, 
experience and present position and respon- 
sidility of the applicant, together with the 
names of three referees. 
The closing date is 5 Feb., 1960. 
Correspondence must be addressed to: 
Mr T. E. Daniel, Chairman, The North 
Western Electricity Board, Cheetwood Rd, 
Manchester 8. (N 627) 


SOUTH OF SCOTLAND ELECTRICITY BOARD 
Ayrshire Area 


PPLICATIONS are invited for the 
superannuable post of SECOND 
ASSISTANT DISTRICT ENGINEER, 
Mauchline District. Applicants should hold 
the H.N.C. in Electrical Engineering and 
have had experience in overhead and under- 
ground systems up to 33 kV. Salary: N.J.B. 
Class E, Grade 7, £860/£905 p.a. A house 
can be made available to the successful 
applicant. 
Applications on the standard form should 
reach G. F. Moore, Manager, Greenholme 
St, Kilmarnock, by 10 Feb., 1960. (N 665) 


CENTRAL ELECTRICITY GENERATING BOARD 
Midlands Division 

STATION SHIFT CONTROL ENGINEER 

] EQUIRED at Meaford “A” Power 

Station. N.J.B. service conditions, 
superannuable appointment salary within 
Schedu'e A of the Agreement, Grade G10, 
£815/£860 per annum, plus £90 Shift 
Allowance. 

A sound technical training and practical 
experience in the control of steam generat- 
ing plant and main switchgear are required. 
Appropriate technical qualifications an 
advantage. 

Apply, quotng vacancy number MD.9/60 
on form AE6, available from the Establish- 
ments Officer, 53 Wake Green Rd, Moseley, 
Birmingham 13, by 1 Feb., 1960. (N 639) 


COUNTY BOROUGH OF WIGAN 
Borough Engineer’s Department 


APPOINTMENT OF STREET LIGHTING 
FOREMAN 


APPLICATIONS are invited for a work- 
£\ ing Foreman to take charge of the 
Streets Lighting Section, under the Borough 
Engineer. 

The wage attached to the post will be 
20% above the craftsmen’s rate—present 
craftsmen’s rate 4s 103d per hour. 

Applications on forms obtainable from 
the Borough and Water Engineer, Munizie 
Bides, Howlett St, Wigan, accompanied by 
copies of two recent testimonials, should 
be returned to the Borough and Water 
Eneineer, not later than 9 a.m. on Friday. 


5 Feb., 1960 
ALLAN ROYLE, 
Town Clerk. 
Municipal Bldgs, 
Wigan. (N 663) 


CENTRAL ELECTRICITY GENERATING BOARD 
Midlands Division 
SHIFT CHARGE ENGINEER 


| EQUIRED at Worcester Power Station. 

N.J.B. Service conditions, supe-annu- 
able appointment, salary within Schedule A, 
Grade E.7, £860/£905 per annum, plus shift 
allowance. 

Applicants should have a sound technical 
training and practical experience in the 
operation and maintenance of steam gener- 
ating plant and main switchgear. Appropriate 
qualifications desirable. App'icants who 
applied for this position when advertised 
in November will be considered and need 
not reapply. 

Apply, quoting vacancy rumber 10/60MD 
on Form AE6 to the Establishments Oficer, 
53 Wake Green Rd, Moseley, Birmineham 
13, by 1 Feb., 1960. (N 638) 
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THE NORTH WESTERN ELECTRICITY BOARD 
DISTRICT COMMERCIAL ENGINEER 
MACCLESFIELD DISTRICT 
I UTIES will include the organisation 

and control of commercial staff and 
functions in the District: supply of informa- 
tion and advice to consumers on all com- 
mercial matters: control of contracting sec- 
tion, service centres and exhibitions. Cor- 
porate Membership of the Institution of 
Electrical Engineers will be an advantage. 

Salary scale: £1.360 x £30—t£1,450, Grade 
G.2. N.J.B. conditions. 

Appl cations must be made on a form to 
be obtained from the Manager, No. 3 Sub- 
Area, The North Western Electricity Board, 
Union St, Oldham, and returned to him so 
as to be received not later than 3 Feb., 
1960. (N 628) 


EASTERN ELECTRICITY BOARD 
Fens Sub-Area 
12/60.R. 
DRAUGHTSMAN 
SUB-AREA HEADQUARTERS 
PPLICATIONS are invited for the 
P position of Draughtsman at Milton 
Hall. Candidates should have good carto- 
graphic experience and be capable of main- 
taining records. Some building drawing 
experience would be an advartage. 

Salary: N.J.C. Grade 2 (£640/£700). 

The successful candidate will be required 
to contribute to a superannuation scheme 
and may be required to undergo a medical 
examiration. 

Apply by letter to the Secretarial Officer, 
Fens Sub-Area, Eastern Electricity Board, 
Milton Hall, Milton, Cambridge, by 5 Feb., 
1960. (N 640) 


UGANDA GOVERNMENT 
APPRENTICE MASTER (ELECTRICAL) 


| EQUIRED by Public Works Department 
4X on contract for tour of 30-36 months 
in first instance. Gross salary according to 
experience in scale £813 rising to £1,341 a 
year. Gratuity at rate 134% of total salary 
drawn. Outfit allowance £30. Free passages. 
Liberal leave on full salary. Candidates, pre- 
ferably under 45 years of age, must have 
served a full apprenticeship as an electrician, 
have had cons‘derable subsequent practical 
experience and possess O.N.C. (Electrical). 
Candidates having some experience in train- 
ing e'ectrical craft apprentices in a large 
organisation would be preferred. Write to 
the Crown Agents, 4 Millbank, London 
S.W.1. State age, name in block letters, full 
qualifications and experience and uote 
M2A/50710/EE. (N 632) 


SOUTHERN ELECTRICITY BOARD 
GENERAL ASSISTANT ENGINEER 
LDERSHOT District of No. 3 (Ports- 
£ mouth) Sub-Area, located at Petworth. 
Salary: N.J.B. Class G, Grade 12 (£710 x 
£15—£755 per annum). N.J.B. conditions of 
service. 

Applicants will be required to assist in 
distribution duties including minor construc- 
tion work and general maintenance of H.V. 
and L.V. overhead and underground distri- 
bution systems, substation plant, etc., and 
possess suitab'e technical qualifications. The 
appointment will involve standby duties. 

The successful candidate will be required 
to contri>dute to the Electricity Supply (Staff) 
Superannuation Scheme, if eligible. 

Applications on forms obtainable from the 
Sub-Area Secretary, Lower Drayton La, 
Cosham, Po-tsmouth, and returned to him 
quoting Z.1155, not later than 1 Feb.. 1960. 

(N 636) 


NABLE JOINTERS.—Large  manufac- 
turets require Cable Jointers having 
previous experience of all classes of work 
up to and including 22 kV and “live” L.T. 
jointing. Lordon rates of pay and Out 
Allowance. Applicants would be required to 
travel to any part of the country and should 
write stating age and brief details of pre- 
vious experience to: Box No. 7669, Elec- 
trical Times. (N 622) 


‘ 
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SENIOR ELECTRICAL ENGINEER 


Famous Retail Multiple Stores require a Senior Electrical Engineer to join a 
team engaged on the design and planning of engineering installations for new stores, 


Candidates should have at least five years’ practical experience of electrical 
contract work connected with the building industry, covering sile supervision, 
estimating and design. They should also be thoroughly familiar with distribution 
technique, design ot control circuits for heatng, ventilation and air conditioning 
and with modern development in lighting. Pre:erence will be given to candidates 
previously employed by Consultants engaged on large projects. Mechanical engin- 
ecring experience of heating, ventilation and lift installations would be an advantage. 


Applicants should have a degree in Electrical Engineering and be Associate 
members of the Institution of Electrical Engineers. Preterred age 30 to 35. Initial 
salary in the range of £1,500/£2,000 or up to £2,500 for an exceptional candidate. 
There are excellent prospects of promotion. Ref. No. 47. 


Please reply in confidence, quoting reference number, to: 


Robert Clive (Consultants) Limited 


Appointments Consultants 
77 ALBEMARLE STREET LONDON W.1! (N620) 


™HECKERS AND SENIOR DRAUGHTS- 
J MEN are required for the design of 
complete electrical installations for Oil Re- 
fineries, Chemical Plants, and similar pro- 
jects. Pension and life assurance scheme. 
App'y in writing stating age. qualifications, 
experience and salary required, to Foster 
Wheeler Ltd., 3 Ixworth Pl, London S.W.3. 

600) 


ELECTRICIANS 


Electricians required for general 
maintenance and installation work 
on large integrated Iron and Steel 
Works. Excellent conditions. Pension 
Scheme in operation. Apply to: 
The Employment Officer, Appleby- 
Frodingham Steel Co., Scunthorpe, 
Lincs. 

(N 523) 


“ITY Merchants have vacancy in their 
Electrical Merchandise Export Depart- 
ment for an ASSISTANT able to work on 
own initiative. This is a permanent position 
with prospects and there is a pension. Send 
full details to Box No. 7681, Electrical 
Times. (N 656) 


( ‘ABLE ENGINEER for A.E.I. Cable 

Division. An opportunity exists for a 
FULLY QUALIFIED ENGINEER to take 
control of development in the super tension 
cables and accessories department of the 
newly formed Cable Division. The post is 
London based and is permanent and pen- 
sionadle. Salary will be in the region of 
£2,000 although a higher figure will be con- 
sidered in the case of applicants possessing 
broad experience and a special aptitude for 
high voltage work in this field. Please write 
with full details to Staff Officer, Ref. 744/ 
2/ET, Associated Electrical Industries 
(Woolwich), London S.E.18. (N 602) 


NLECTRICAL ENGINEER required by 

‘4 London Consulting Engineers for pre- 
paration of design, specifications. etc.. for 
schools, hospitals and commercial buildings. 
Write stating age. experience. qualifications 
and salary required to Box No. 7393. Elec- 
trical Times. (N 18) 


TLECTRICAL CONTRACTOR’S 

‘4 DRAUGHTSMAN with some experi- 
ence of estimating required by Kuwait 
Associates. Salary: £1,000/£1.200 per annum. 
Free furnished accommodation. Cost of 
living allowance £37 10s per month. Single 
man preferred as no married accommo- 
dation available for first two years. Contract 
on yearly basis with option of renewal. 
Paid leave at rate of 36 days per annum 
on total overseas service if tour extended 
to second year. Applications, stating age 
and experience, to: Drake and Gorham 
(Contractors) Ltd., 36 Grosvenor Gardens, 
London S.W.1. (N 544) 


Chief Engineer. 


BRUCE PEEBLES & CO. LIMITED 
East Pilton, Edinburgh 5 


require a 


SENIOR TRANSFORMER 
DESIGNER 


Applicants should have wide experience in transformer drawing office 
practice and particularly on units of the largest ratings and highest voltages. 


Salary will be in accordance with ability and experience. 


Applications will be treated in confidence and should be addressed to the 


(N 615) 
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PHILIPS ELECTRICAL INDUSTRIES 
LIMITED 


have vacancies for 


ELECTRICAL 
DRAUGHTSMEN 


in their 
CENTRAL PLANT DEPARTMENT 


at 
CROYDON, SURREY 


The work involves the design and 
lay-out of power and lighting instal- 
lations for large factories and office 
blocks. Candidates should have elec- 
trical drawing office experience, and 
preferably have reached O.N.C. 
(Elect.) standard. 


Commencing salaries will be 
according to age and experience, 
and the Company's conditions of 
employment include progressive pen- 
sion, life assurance, holiday and sick 
pay schemes. 


Applications, in writing, should be 
addressed to: 


The Personnel Officer (4/ET), 
Philips Electrical Industries Limited, 
Waddon Hse, Stafford Rd, 

Croydon, Surrey. (N 568) 


NLECTRICAL CONTRACTS SUPER- 

4 VISOR required for Electrical 
Division of a large Building Contractor. 
Experienced in installations of Schools, Fac- 
tories, Office Blocks. Capable of handling 
labour. Aged 35-45, good salary, pension 
scheme, other attractive conditions. State 
age, training and experience to Box No. 
7657, Electrical Times. (N 559) 


NE RG! TIC SAI E ENGINE ER re- 

4 quired for Midlands area to develop 
Sales of a wide range of M.V. Switcheear 
preparatory to establishing a Depot. Con- 
nections desirable with Consultants, Lead- 
ing Contractors, Electricity Board and In- 
dustrial Users for Cubicles, Metalclad 
Switchboards, complete range of Fuse and 
Switchgear, Substation Boards, Feeder Pil- 
lars. Busbar Trunking. Please give full ex- 
perience, present salary, etc., in confidence 
to: Managing Director, Messrs G. P. 
Dennis Ltd., Speke, Liverpool. (N 571) 


K NERGETIC AGENT/REPRESE NTA- 
4 TIVE required for Lancashire and 
Cheshire, by rapidly expanding light engin- 
eering company.—Box No. 7675, Electrical 
Times. (N 625) 


repair and maintenance 
cables. 


the installation, 
ment, E.H.T. and L.T. 
Procedure. 


Pension and Sick Pay schemes. 


Apply in writing to: 


RAILWAY ELECTRIFICATION 
ASSISTANT FOREMAN REQUIRED 


temporarily based at Chadwell Heath, Essex, for ultimate employment at 
Romford or Pitsea. 

Applicants should have served a recognised apprenticeship and be experienced in 
of substations, 
Should have knowledge of Isolation and Isolation 
Technical qualifications desirable. 

Rate of pay for 44-hour week is £670 p.a. rising to £709 after two years. Enhanced 
pay for overtime and Sunday duty. Certain free and reduced rate rail travel facilities. 


Successful applicant must pass medical examination. 


Electric Traction Engineer (London Area), 
BRITISH RAILWAYS, Eastern Region, 
off Ley Street, ILFORD, Essex. 
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supervisory control equip- 


(N 647) 


}.NGINEERS required for the erection 
4 of steel tower and wood pole over- 
head transmission lines, at home or over- 
seas. Applicant should have a general en- 
gineering background. Experience desirable 
but not essential. Pension fund. Apply in 
writing to Staff Officer, British Insulated 
Callender’s Construction Co. Ltd., 30 
Leicester Sq, London W.C.2. (N 629) 


SWITCHGEAR DRAUGHTSMEN 


Development and Contract Draughts- 
men with experience of switchgear 
up to and including 33 kV required 
by Johnson and Phillips Ltd., at 
their new Switchgear Factory at 
New Cross or at a drawing office 
in Central London. Five-day week, 
good salary, pension scheme, excel- 
lent staff conditions. Applications 
stating age, experience, etc., to 
Employment Manager, Johnson and 
Phillips Ltd., Charlton, S.E.7. 

(N 652) 


JILECTRICAL TECHNICAL  ASSIS- 
J) TANT to Manager of Electrical Con- 
installation contracts 


tractors engaged on 
for large office blocks, schools, flats and 
industrial buildings. Good technical train- 


ing with drawing office experience essential. 
Knowledge estimating and administrative 
flair desirable. Pension scheme, progressive 
salary with excellent prospects for suitable 
applicant aged 26-38. State age, qualifica- 
tions, experience and present salary to Box 
No. 7671, Electrical Times. (N 623) 


PRICAL ENGINEER required for 
4 Head Office Staff. Degree or Graduate 
Membership of I.E.E. and practical training 
at manufacturer of electrical machines. 
Upper age limit 35. Progressive salary with 
non-contributory pension. Applications stat- 
ing age, nationality, qualifications and ex- 
perience to British Engine Boiler and Elec- 
trical Insurance Co. Ltd., Hse, 
Manchester 4. N 630) 


STIMATING ENGINE ER R required for 

4 Electrical Engineers’ and Contractors’ 
Office. Westminster. Pension and bonus 
schemes in operation. Applicants with ex- 
perience of estimating, installation contracts, 
apply stating details of age and experience 
to Box No. 7683, Electrical Times. (N 660) 


EXPANDING BRITISH COMPANY 
IN IRAN 


require 
ELECTRICAL CONTRACTING 
BRANCH MANAGER 


Previous experience of managing 
Contracting Organisation in all its 
aspects is essential. Minimum age 30. 
Commencing salary including allow- 
will be in the region of 
£3,500, but will be dependent upon 
experience and ability. Company 
provided. Write giving fullest 


ances 


car 


HUMPHREYS & GLASGOW 
LIMITED 


require electrical engineers in connection 
with chemical and gas plant design for 
their London Office. 


(a) ELECTRICAL ENGINEERS ex- 
perienced in design of complete power 
and lighting installations. Must be able 
to prepare comnlete schemes and specifi- 
cations for lighting and heating, and 
copa contracts from enquiry to com- 
missiorine. Minimum qualification 
A.M.L.E.E. 


(b) ELECTRICAL ASSISTANTS with 
sound practical experience and prefer- 
ably some Drawing Office experience to 
work with Electrical Engineers. Minimum 


particulars of marital status, past IC 

soRgSiR qualification ONC, studying for HNC. experience and salary required, to 
experience, employers and periods D. W. 
pply in writing to D. W. Eagle, 
of employment, quoting reference Electrical Engineer, Humphreys and Box No. 7677, Electrical Times. 
M.T.1, to Box No. 7667, Electrical Glaseow Ltd., 22 Carlisle Pl, London (N 650) 
Times. (N 616) S.W.1. . 

(N 613) 


INSTRUMENT TRANSFORMER 
DESIGNER 


Applications are invited from suit- 
ably qualified men with experience 
in this field. The post is permanent 
and pensionable and carries good 
prospects. Modern factory, with ex- 
cellent canteen facilities. Applications 
stating age, training and experience 
to: Employment Manager, Johnson 
and Phillips Ltd., Victoria Way, 
Charlton, S.E.7. 

(N 651) 


JOINTERS, H.V. and L.V., 
required for Contracting work. Appli- 
cants should be willing to undertake a trade 
test. Box No. 7645, Electrical Times. 
(N 534) 


SENIOR 
TRANSFORMER 


DESIGNER 


Required by 


A well-established Company in the 
South of England. 


Applicants should have Degree or 
H.N.C. and preferably some years’ 
experience with transformers up to 
20,000 KVA and 66 kV, with on- 
load tap changing gear. 

The post carries a progressive salary 
combined with excellent conditions 
of employment including superan- 


nuation. 
Written application giving full details 
of age, nationality, qualifications, 


| 
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SALES REPRESENTATIVE 
Required by British Company specialising 
in the manufacture of electrical terminals. 
Applications are invited from those with 
good education and ability to make con- 
tacts at executive level. Electro-technical 
experience essential. Practical switchgear 
experience also an advantage. 
Remuneration during a_ probationary 
period of one year will be in the form 
of a fixed salary, thereafter remuneration 
to include commission. Car provided if 
necessary. 

Applications in writing stating age, pre- 
vious experience and salary required 
should be made to: 
W. E. Fox, c/o Howard Howes & Co., 
28 Norfolk Street, Strand, W.C.2 
(N 659) 


T EADING ROTARY SWITCH MANU- 
4 FACTURERS wish to appoint a 
number of REPRESENTATIVES. Good 
connections are essential and will qualify 
for generous remuneration and expenses.— 
Box No. 7673, Electrical Times. (N 624) 


JLANT ENGINEER.—If you have a 
good honours degree in electrical en- 
gineering or corporate membership of the 
Institution of Electrical Engineers, and 
would like a _ responsible position in a 
processing works of the Commonwealth's 
largest glass manufacturing organisation, you 
are invited to write direct to the Works 
Engineer, City Rd Wks, Pilkington Brothers 
Ltd., St. Helens, Lancs, quoting reference 
CRPE)9. You would be responsible for 
supervising planned maintenance, both 
mechanical and electrical, of plant and 
buildings worth £1,090,000, estimatirg capital 
electrical projects, negotiating contracts and 
general plant development. The power source 
of the works is entirely electrical, 160,000 
kWh per week. You would have ample 
scope for initiative and responsibility and 
there would be opportunity for further 
promotion within the group. (N 653) 


DRAUGHTSMAN (ELECTRICAL) 


] EQUIRED by the United Kingdom 
Atomic Energy Authority, Production 
Group, Springfield Works, Preston, Lanca- 
shire, to prepare layouts in connection with 
large scale electrical distribution systems 
covering all classes of electrical equipment. 
An O.N.C., or equivalent, in electrical 
engineering, and at least three years’ work- 
shop experience, are essential. Relevant 
drawing office experience is preferable. 

Salary: £585 (at age 21) to £915 per 
annum. 

Staff Housing Scheme. Contributory Super- 
annuation. 

Send postcard for application form, 
quoting reference SF.21/J8, to Works Secre- 
tary at above address. 

Closing date: 8 Feb., 1960. (N 608) 


KYALES ENGINEERS with established 
tO connections in the London, Birming- 
ham and Leeds areas to represent a well 
established company manufacturing Motors 
and Electric Control Gear. Apply in confi- 
dence with full details to Box 7659, Elec- 
trical Times. (N 562) 


wIENIOR ELECTRICAL DRAUGHTS- 
tI MEN (design) required for Northern 
Ireland, having experience particularly in 
ae ranges of induction motors 1 to 200 

and 200 to 2,000 h.p. Additional experi- 
oad in alternators an advantage. Good 
salaries. Progressive positions. Pension 
scheme. Reply giving full particulars of 
age, qualifications and experience to Box 
No. 7663, Electrical Times. (N 598) 


ASSISTANT ELECTRICAL EN- 
GINEERS required by large firm 
Architects Central London, H.N.C. or 
O.N.C. standard only. Apply giving per- 
sonal details, education, experience, salary 
required.—Box No. 7635, Electrical Times. 

(N 493) 


TFXECHNICAL SALESMAN with estab- 

lished connections in London and Home 
Counties required for sale of overhead and 
rising busbar systems. Write to Marryat and 
Place Ltd., 40 Hatton Gdn, E.C.1. (N 503) 


BUSINESS OPPORTUNITIES 


NLECTRICAL ENGINEERING AND 

4 WIRING CONTRACTOR (Estd. 30 
years) invites another interested Contractor 
or Experienced Engineer to take charge of 
all outside work (Central Essex Area) with 
a view of taking over the Stock-in-Trade 
and Goodwill in the near future. For par- 
ticulars apply Box No. 7679, Electrical 
Times. (N 655) 


PATENTS 


‘ge Proprietors of Patent No. 717519 
. for “Improvements in or relating to 
High Frequency Variable Inductances” 
desire to secure commercial exploitation by 
Licence or otherwise in the United Kingdom. 
Replies to Haseltine Lake and Co., 28 
Southampton Bldgs, Chancery La, W.C.2. 

(N 610) 


big Proprietors of Patent No. 659801 
for “Improvements in or relating to 
a Coil Assembly” desire to secure com- 
mercial exploitation by Licence or otherwise 
in the United Kingdom. Replies to Haseltine 
Lake and Co., 28 Southampton Bldgs, 
Chancery La, W.C.2. (N 611) 


Si proprietor of British Patents Nos. 
741103 and 741443, both entitled 
“SNAP ACTING THERMOSTAT,” offers 
same for license or otherwise to ensure 
practical working in Great Britain. Inquiries 
to Singer, Stern & Carlberg, 14 E. Jackson 
Blvd., Chicago 4, Illinois, U.S.A. (N 654) 


WORK WANTED 


CC. and D.C. MOTOR REWINDS and 
REPAIRS. Prompt service, fully guaran- 
teed. Edgware 5566 (4 lines). — Service 
Electric Co. Ltd., Stanmore, Middx. (N 2) 


| WANTED 


| 


ANTED for prompt cash, mised “a 
non-ferrous SCRAP: also plant for dis- 
mantling. Buyers of second-hand machinery 
and plant for re-use.—W. and H. Cooper 
Ltd., 17 Brady St, Bethnal Green, E.1. (N 1) 


FOR SALE 


A. J. PRATT & SONS LTD. 
THE CHAIN SPECIALISTS 


Chains in Brass, Steel, Aluminium and 
Gilding Metal. Coil, Jack, Ladder, Oval, 
Trace, Curb, Chandelier, Ball, Victor, 
Fancy Chains and all Types of Chain 
Assemblies in every finish. Hooks, Rings, 
Wireforms, Presswork. 


Head Office: London: 
Chain Hse, CLErkenwell 3742 
Woodbridge St, (2 lines). 
London E.C.1. (NS525) 
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LITTLE USED ELECTRICAL EQUIPMENT 

. One 30 kVA Ferranti transformer, 
Primary, 4/5 V 3 phase 50 C, 41°8a 
delta. 

Secondary, 230/133 V, 50 C, 75-3a 
star fitted with Ellison 40/60 circuit 
breaker. 

2. One 6 way 500 V, 20 A T.P. fuse- 
board (Bill). 

3. Five 15 A T.P. Switches (Bill) and 3 
pin sockets (Nypham). Three 15 A 
and two 5 A. 

. One 15 A D.P. switch fuse. 

. Quantity 14” enamelled conduit with 
fittings and cables as fixed. 

The whole is mounted on the wall 

of an outhouse at a Territorial Army 

Centre in Handsworth, Birmingham, and 

the purchaser will be required to dis- 

mantle and remove. Enquiries to: 
Secretary, 
WARWICKSHIRE T. & A.F.A., 
28 Jury Street, 
WARWICK 


(N 626) 


<. and D.C. SLOTMETERS: Time 
Switches and Quarterly Meters. Single 
and polyphase, 24—100 amps. Tested and 
guaranteed 2 years. Television and Billiards 
Meters. — Tradex Meter Co., Surbiton. 
Elmbridge 4487. (N 9) 


A. ELECTRICAL CO. for A.C.-D.C. 

z MOTORS, switchgear, exhaust fans, 
hoists, reduction gears, new or reconditioned 
units.—Chi 5105, 67 Rothschild Rd, 2 
(N 3) 


Cc. and D.C. MOTORS, GENERA- 
TORS from  stock.—Service Electric 
Co. Ltd., Honeypot La, Stanmore, Middx. 
Edgware 5566/9. (N 4) 
1ABLE.—A large quantity of Admiralty 
/ pattern, single-core, 1,109/-028 C.T.S 
flexible cable in first-class condition.—Box 
No. 7685, Electrical Times. (N 666) 


LIGHTING GLASS, contact 
Stevens and Williams Ltd., Tipton, 
Staffs. Anything in Opal, decorated, pressed 
or blown, for domestic, commercial and 
street lighting. Largest exclusive lighting 
glassworks in the world. Buy British. (N 12) 


a SALE.—Three-Phase Artificial Con- 
vertor comprising two Westinghouse 
4 kVA Units, £100.—Moores Weybridge 
Ltd., Monument Hill, Weybridge, Surrey. 
(N 621) 


EE MOTORS, D.C. and A.C. 
‘4 Motor Generator Sets, Alternators and 
Dynamos, Diesel Sets, Circuit Breakers, 
Switchboards, reconditioned and guaranteed. 
Very large stocks held.—Britannia Manu- 
facturing Co. Ltd., Britannia Walk, N.1. 
CLErkenwell 5512-3-4. Stores at Chobham, 
Surrey. (N 7) 
} OUSE-SERVICE METERS, all types 

can be obtained by return from Selec- 
trice, Dept. E.T., Meter Hse, Factory Row, 
Castle Circus, Torquay. Phone 7218. (N 8) 


fT OUSE-SERVICE METERS, A.C. or 

D.C., quarterly or prepayment. — 
Universal Electrical, 221 City Rd, London 
(N 5) 


URLEY CHOKES AND BALLASTS. 

Our 80-W tapped h.p.f. ballast with 
starter switchgear-holder incorporated is 
proving itself the most popular unit. Suit- 
able for most fittings, 57s 6d each subject. 
—F. W. Blanshard Ltd. — E.T.), Purley, 
Surrey. Uplands 4818/9 (N 6) 


{ECOND-HAND Electrical — can be 
\) as good as new if you buy it from 
specialists. Write for our stock list. Dynamo 
and Motor Repairs Ltd.. North End Rd, 
Wembley Pk, Middlesex. Telephone: Wem- 
bley 3121; Soho Rd, Handsworth, Birming- 
ham. Telephone: Birmingham Northern 
0898. (N 11) 


y( kVA GENERAL MOTORS, 27} 
eV KVA and 187 kVA Generating Sets. 
B. G. Plant (Sales Agency) Ltd., Watlington, 
Oxon. Watlington 44. (N 612) 
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They’ve got to be GOOD 


to be 


THERMOSTATS) 


World Patents Including Patent Numbers The simplest and most reliable of all. They 
600055, 622781, 624905, 657434, . 

713443, 749716, | 774911, 782668, PRESS their contacts together to open them 
and others. Also other patents pending. 


with a SNAP! 


Photograph by the courtesy of the Rover Co, Ltd 


OTTER CONTROLS LIMITED 


Otters "Ole, Market Street, Buxton. Telephone: Buxton 650. (2 lines) 


REGD. 
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Lighter work 
o-Vo-LITE 


Newly designed to be: 


* smaller and more powerful 


* safer than ever 


* versatile in application 


The 100-watt Lo-vo-lite New patented joints and spring Either one or two output leads for The transformer box 
transformer unit now measures _—_counterbalancing ensure steady, _ portable lamps can be provided for _ can have a strong 
only some 6x 4x4 in. accurate Lo-vo-liting of the work. at the sides or top of the transformer. carrying handle. 


Two lengths of 
arm give a 
choice of six 
combinations — 
24, 27, 3, 

33, 39 or 45 in. 
overall arm reach, 


: The transformer can also be built-in to 
The Lo-vo-lite self-isolating feature, 
be mounted on wall, bench or : 
‘ : and the choice of low output voltages, 
machine remote from the transformer. 


| make Lo-vo-lite utterly safe. 


Write to us for full Lo-vo-lite details to be sent by return: 


BROOKHIRST LTD 


Sales Headquarters: BEDFORD WORKS BEDFORD Works: BEDFORD & CHESTER 


Area Offices: BIRMINGHAM BRISTOL CARDIFF EAST ANGLIA GLASGOW LEEDS LONDON MANCHESTER 
Metal Industries Group MID-SOUTHERN NEWCASTLE NOTTINGHAM SHEFFIELD 
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CONTACTORS 
HEATING CONTROL 


or similar non-inductive loads 


* Comprehensive 
range of contactors 
for all types of 
thermal storage 
and space heating 
control. 


* FOR SILENT 
OPERATION. All 
models can be 
fitted with D.C. 
operating coil and 


rectifier. 


Type D10 60 in steel housing 


10 AMP TO 550 AMP 


single, 
double, 
triple 


Triple pole 30 amp Contactor with 
Time Switch type MDISP 


BRITISH KLOCKNER SWITCHGEAR LTD. 
Head Office and works: CHERTSEY, SURREY 

Telephone: Chertsey 3467 Telegrams: Switchgear, Chertsey 

SALES OFFICES: 

Refer to Head Office 

Cromford House, Cromford Court, Manchester, 4 

Tel BLAcktriars 3903 

73 Robertson Street, Glasgow, C.2 

Tel CENtral 2479 

NEWCASTLE: Mr. H. Breeze, 4 Beechwood Avenue. 

Whitley Bay, Northumberland 

Tel.: Whitley Bay 24231 

2-3 Graham Street, Birmingham |! 

Tel.: CENtral 6693 

Mr. H. E. Kilbride Jones, 11 Crow Street, Dublin 

Tel.- Dublin 71717 


post this coupon TODAY 


| 
| 
| 
| 


LONDON : 
MANCHESTER : 


GLASGOW : 


Monkseaton, 


BIRMINGHAM : 


DUBLIN : 


Te BRITISH KLOCKNER SWITCHGEAR LTD. CHERTSEY, SURREY 
Please send me your latest comprehensive catologue 


NAME 


POSITION . 


| 

| 
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From lanterns to lilies... . 


leave it to 
L.E.F. RAISING & LOWERING GEAR 


LONDON ELECTRIC FIRM LIMITED 
Brighton Road, South Croydon, Surrey. Telephone: Uplands 487! 


Drawing reproduced by arrangement with the “Tatler” 
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THYRATRONS 
FOR PULSE 
MODULATION 


UP TO 1,000 AMPS AT 25kV 


BY 


AE! 


Thereisan AEI thyratron for every industrial application ; 
and pulse modulation requirement. Two recent additions to the 
range of pulse modulation types, with extremely high 
power ratings for single and double grid drives, are:— 


BT 103 
MAX. CATHODE CURRENT 1,000 amp 
MAX. ANODE VOLTAGE 25 kV 


BT 101 
MAX. CATHODE CURRENT 500 amp 
MAX. ANODE VOLTAGE 25 kV 


Please write for further details and technical data 


Associated Electrical Industries Limited 


Electronic Apparatus Division 
VALVE & SEMICONDUCTOR SALES 
LINCOLN, ENGLAND A53886 


59 
.-,*% 
‘ 
— 
- - 
| 
: 


4 

4 


4 


> SMOKE METER 
< - & ALARM WILL 


WARN YOU 


Simple to install, it gives continuous record of smoke density 
sounding alarm automatically if smoke becomes excessive. 


ASK FOR LITERATURE. 


A. M. LOCK & CO., LIMITED, 
ELECTRONIC ENGINEERS, 
PRUDENTIAL BUILDINGS, 79 UNION STREET, OLDHAM, LANCASHIRE. 


Telephone : MAIn 6744. CW 4917 


“What goes up 


MUST COME DOWN” 


WOOTTON 


T 
METER BOARDS Sir 


F He’s dead right! Here’s a product with the strength to 
carry heavy loads, specially selected, specially tested 
wood that stands up to the most changeable climates, 
and endures indefinitely. 


and don’t forget WOOTTON wood blocks, sunk switch 
boxes and instrument cases. 


WOOTTON & CO. LTD., 


ALMA WORKS, PONDERS END, MIDDX. 
Tel. HOWard 1858 


i 60 Electrical Times, 24 January, 1960 
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About fluorescent lighting 


CHOOSE 
YOUR 
TUBE 


1. Look for a tube that earns its price 

Osram tubes are guaranteed to do just this. If 
they fail before 3,000 hours of service, or one year, 
they will be replaced free of charge! 

2. Make sure it fits your installation 

Osram tubes make sure for you! They are designed 
(the secret is in a tiny end-to-end metal strip) to 
fit both ‘switch’ and ‘switchless start’ systems. 
And they cost you not a penny more! 

3. Buy the tube with the proven performance 
Osram tubes maintain better performance 
throughout their long and trouble free life! 


Always ask for 


GUARANTEED fluorescent tubes — 
and add life to your lighting! 


A ap Product, The General Electric Co, Ltd, Magnet House, Kingsway, London WC2 
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Bowl fire elements 


Adaptable iron elements 


Sterilizer elements 


Our standard range is suitable for most replacement 
purposes, and full details are given in our lists which 
will be sent on application on your trade letter heading. 


Your enquiries for non-standard heating elements are 


invited. 


OSMASTON ST. NOTTINGHAM =: 
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ENGRAVING 


ABC 


MODEL 848 ENGRAVING MACHINE 


Reduction range 1:2 to 1:4. 
Vertical adjustment to suit workpiece 
height. Area for 1:2 reduction Sin. 
by 3in., for 1:4 reduction, 2}in. 
by I}in. 


£90 Complete 


MODEL 713 ENGRAVING MACHINE 
Reduction range 1:2 to 1:8, with 
engraving at near writing speeds. 
Balanced pantograph has ball pivots 
and adjustable tension. Area for 
1:2 reduction, I5in. by !0in. for 
1:8 reduction, 15in. by 4in. 


£165 Complete 


Ideal for ELECTRICAL NAME PLATES AND PANELS 
Write for full details of our range of ENGRAVING EQUIPMENT to: 
DAVID DOWLING LIMITED 


HAROLD WOOD - ROMFORD - ESSEX Tel. : ingrebourne 43904 


ACME 


MOTOR CONTROL GEAR 


For A.C. and D.C. Marine and industrial 
applications 


@ A.C. and D.C. hand operated and automatic contactor starters 
@ Hand operated or motorised regulators for shunt field control 


@ Plain rota regulators for slipring motors and variable speed 
panels, semi-automatic or fully pre-set 


@ Standard industrial or marine starters and control panels 


Your enquiries for special 
control gear invited 
THE 
ACME 
ELECTRICAL MANUFACTURING CO. 
(TOTTENHAM) LTD. 
Tariff Road Tottenham London N. |7 
Telephone : TOTcenham 2702-3 Grams: Acmelectri, Southtot, London 


: 
$ 
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Starts in the forest. Experts 
travelling round Europe. Watching for 
Heart Rot... Butt Rot... Top Rot. 
Tommy Rot? No. Basic lab research 
on wood-structure, strength, diseases 
—even the soil the tree grew in— 
all contributes to the quality and 
, reliability of the Permali you buy. 
Fungus in the wood may mean 
mushrooms to you and me. But to our 
experts it's definitely Pleurotus 
cornucopice. 


Microphotographs of 0.001 cm. sections of 
beech veneers showing two types of fungus 
attack causing partial filling of pores which 
can prevent complete resin-impregnation. 


Insulation 


Totally tested... 
...most reliable 


LIMITED GLOUCESTER ENGLAND TEL: 24941 
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For outdoor 
or indoor switchgear 
up to and including 66kV 


COOKE & FERGUSON LTD., 


IN ASSOCIATION WITH 
CROMPTON PARKINSON LIMITED 
CROMPTON HOUSE - ALDWYCH - LONDON W.C.2 


Printed in England by Gibbs & Bamforth Lid., St. Albans, for the Proprietors, THe ELectricat Times L1b., 


and published at Sardinia House, Sardinia Street, London, W.C.2 


OWNERS 
OF AN APPROVED 
; Weg — | {= : 


CABINET STYLE 
DISTRIBUTION BOARDS 
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Widespread acceptance of surface 
mounting Fluvent Cabinet Style Boards 
has resulted in the production of 
Switches of similar exterior, intended 
principally for use as control switches 
mounted in conjunction with the 
boards. Both boards and switches have 
pressed steel cabinets which are 
cadmium plated and painted to give a 


grey metallic hammer finish. 


The range has been further 
reinforced by the production of boards 
for recessed mounting, illustrated right. 
They are designed to allow the main 
body of the board to be sunk into a 
wall cavity of appropriate depth; the 
plasterwork and wall finish are then 
made up to the surrounding surface 
plate provided. 
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ENERGY LIMITING FUSES 


Fluvent Cabinet Style Distribution 
Boards are fitted with Aeroflex Energy 
Limiting High Breaking Capacity 
Rewireable Cartridge Fuses to BS.88- 
1952 Cat. 440 AC5 Class P. Standard 
fully wired cartridge fuse links are 
included unless otherwise specified, when 
appropriate underwirings can be fitted. 
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Electrical Times 21 January, 1960 


“Etaflo” Water Tube Boilers at Tilbury t 


For the Central Electricity Generating Board’s h. 
power station at Tilbury, John Thompson have supplied 
6 pulverised fuel “Etaflo” boilers of 60 M.W. These 
boilers are arranged for alternative oil firing. 
Boilers of the same type are in operation at 
Brimsdown, Marchwood and Bold power stations. Work 
is noW in progress on the Central Electricity 
Generating Board’s contract for Richborough incorporating 
two “Etaflo” boilers of 120 M.W. 


Consulting Engineers for Tilbury: Merz & McLellan 


JOHN THOMPSON WATER TUBE BOILERS LIMITED - WOLVERHAMPTON 
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